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ABSTRACT 
The purpose of this study was to examine creativity assessment and antecedents and 
the role of creativity training. The specific research objectives included 1) investigate 
relationships among different types of creativity assessments; 2) examine creativity before 
and after training to determine how it is influenced by past creative experience and attitude 
toward risk-taking; 3) evaluate effectiveness of a creativity training program based on 
participants’ evaluations, change in participant creativity, different samples, and individual 
participants’ performance. Two studies, in 2012 and 2013, were conducted to collect data. 
The research participants were enrolled in AESHM 222 Creative Thinking and Problem 
Solving course in the College of Human Sciences at Iowa State University. In the 2012 
sample, a total of 47 students participated. The paired data (collected at the beginning and at 
the end of the course) sample size was 40. In the 2013 sample, a total of 66 students 
participated in the study. The paired data sample size was 46.  
Based on three theories— investment theory (Sternberg & Lubart, 1996), Vygotsky’s 
cultural-historical theory (Kaufman & Beghetto, 2009), and growth mindset theory (Dweck, 
2006)—a theoretical framework for the study was developed and hypotheses were proposed. 
The following creativity constructs were selected and tested: (a) divergent thinking measured 
by the Torrance Test of Creative Thinking, (b) self-assessment of creative ability, and (c) 
expert assessment of creative product. Preliminary analysis included descriptive analysis, 
factor analysis, reliability test, and correlation analysis. Structural equation modeling, general 
linear model of repeated measures, simple regression, and t-test were used to test the 
proposed model and hypotheses.  
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The research findings indicate that the three assessments examined in the study 
measured different creativity attributes. Participants’ ability to generate multiple and 
different ideas over a short period of time was not related to their self-perceived ability to 
generate multiple and original ideas, or expert evaluated creative products. This implies that 
even though people may believe in their own creative abilities, it does not mean they can 
produce original ideas and translate them into creative products. 
Past creative experience did not contribute to creativity directly. The research results 
demonstrated that even though certain experiences are typically referred to as “creative” 
(e.g., painting, drawing, playing musical instrument, knitting, etc.), participants engaged in 
these activities were not necessarily producing creative products. The importance placed on 
past “creative” activities in relation to the ability of generating novel ideas might be 
overestimated in the previous research. Risk-taking directly positively influenced self-
assessment of creativity. This research, for the first time, reported a negative relationship 
between risk-taking and creativity, suggesting a non-linear relationship between the 
constructs. The finding suggests that there is no endless contribution from risk-taking to self-
assessment of creativity. Similar to the U-shape relationship between experience and 
creativity reported in the literature, this study proposed the same relationship between 
creativity and risk-taking.  
The current investigation was the first to report how creativity (self-assessed and 
expert-evaluated) and risk-taking were increased by training. The training was effective 
based on: (a) the participant’s perspective; (b) comparison of creativity constructs in the pre- 
and post-test; (c) comparison of two samples; and (d) individual performance. In addition, 
this study, for the first time, offered explanations as to why individual participants might 
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decrease creativity after completing a training program whereas the sample as a whole 
demonstrated an increase in creativity. The research findings have implications for educators 
and trainers in businesses and organizations which want to enhance participants’ creativity in 
order to stimulate generation of innovative ideas, or for individuals who are interested in 
advancing their own creative potential. The results of this research contribute to creativity 
training curriculum development as it advances our understanding of creativity training 
outcomes
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CHAPTER 1 OVERVIEW 
1.1 Introduction 
Creativity is important at both societal and personal levels (Sternberg & Lubart, 1999). It 
is essential for long-term success of individuals, companies, industries, and nations (Ford & 
Gioia, 2000). At the societal level, creativity leads to new scientific discoveries, novel 
movements of art, inventions of technology, and innovative social programs (Sternberg & 
Lubart, 1999). At the personal level, creativity is important in daily life as well as in the 
workplace because it allows for human adaptability, flexibility, and openness to new experiences 
(Runco, 2007). Furthermore, creative individuals are able to change with time, be innovative, 
and come up with better ways to solve problems, produce and market new products and services 
(National Center on Education and the Economy, 2007). Creativity also enhances peoples’ lives 
by developing objects of great aesthetic value, enjoyed for the beauty they bring to the world 
(Bertrand, 2005).  
 In the business arena, creativity is the most important economic resource (Florida, 2002) 
because it enables employees to work more smartly and be more innovative in order to compete 
effectively and successfully within a dynamic global marketplace (Bertrand, 2005). In the 
education area, many aspects of creativity, such as creation, implementation, and evaluation of 
ideas, are directly applicable to instructional approaches to learning and teaching (Plucker, 
Beghetto, & Dow, 2004). In the apparel field, creativity is essential for fashion design, 
innovative product development, and runway exhibitions (Jennings, 2011).  
However, Kim (2011) found that in the USA for the first time in decades national 
creativity has been declining in all age groups. This decline of creativity is evident in children 
becoming less imaginative, verbally expressive, passionate, able to synthesize diverse 
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information, motivated to elaborate ideas and details, capable of capturing the essence of 
problems, intellectually curious, and open to new experiences (Kim, 2011), these are all 
characteristics related to creativity. Potential consequences of this trend are far-reaching because 
creativity is essential to a society’s development (Moran & John-Steiner, 2003). Creativity is not 
only about sustaining a nation’s economic growth, but it is also an important capability to 
produce original ideas and solutions in various fields (Bronson & Merryman, 2010).  
To reverse the decline in creativity, it is important to know what factors contribute to 
creativity development and how individual’s creativity can be improved. Before that, it is 
necessary to define creativity. The following section provided various perspectives on creativity. 
1.2 Definitions of Creativity 
What is creativity? Some people say it is thinking outside the box, others believe 
creativity is a good imagination; still others suggest creativity can be tapped through 
brainstorming (Kaufman, Plucker, & Baer, 2008). One of the first things a researcher of 
creativity must do is to define what creativity is (Kaufman, Plucker, & Baer, 2008). Creativity is 
one of the most complex and difficult phenomena to define and measure (Amabile, 1982). As a 
result, there are multiple perspectives on creativity and definitions of the construct. For example, 
Vygotsky (1978) viewed creativity as creating anything new. Torrance (1966) defined creativity 
as a process of becoming sensitive to problems, deficiencies, gaps in knowledge, missing 
elements, and disharmonies; identifying the difficulty; making guesses, searching for solutions; 
or formulating hypotheses about the deficiencies: testing hypotheses, and finally communicating 
the results. Despite diverse perspectives, one definition appears to be used more frequently and is 
accepted by a majority of scholars: creativity is the ability to produce work that is both novel and 
appropriate (Sternberg & Lubart, 1999), including ideas as well as material objects (Kleiman, 
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2008; Mumford, 2003; Plucker, Beghetto, & Dow, 2004; Runco, 2004; Runco & Jaeger, 2012; 
Sternberg & Lubart, 1999; Sternberg & Kaufman, 2010). This definition includes two concepts: 
novelty and appropriateness (Sternberg & Kaufman, 2010). Novelty means something that is not 
commonplace, mundane, or conventional, but unusual, original, unexpected, and unique (Runco 
& Jaeger, 2012). Appropriateness means something that is effective, useful, and suitable (Runco 
& Jaeger, 2012). For example, creativity in the apparel design field can be considered as the 
combination of artistic expression (unique, new) and meeting the needs of a particular market 
(useful, functional). Creativity in the music industry may mean the balance between self-
expression (original, unexpected) and audience appreciation of the work (useful, effective).  
Even using the creativity definition that includes the two concepts, researchers still have 
viewed and approached creativity from various perspectives, focusing on the (a) creative person, 
(b) creative process, (c) creative product, and (d) creative environment. For example, some 
researchers have studied the creative person who can produce novel and original ideas. This 
stream of research focused on identifying common traits and characteristics of people who can 
produce original and useful ideas (Eysenck, 1993; Feist, 1999; Guilford, 1950; Russ, 1993). 
Other scholars have examined the creative process, which is a sequence of thoughts and actions 
that lead to novel and useful products (Lubart, 2001). The creative process emphasizes the 
cognitive aspect of creative thinking (Sternberg & Lubart, 2003). Researchers have emphasized 
the transformational or restructuring abilities of the creative process, which leads to the 
production of new forms (Lemons, 2005), or even new outcomes which do not exhibit the 
desired quality (Klausen, 2010). Creative thinking, which is defined as a mental expression to 
produce novel and appropriate thoughts that are valued (Sternmberget & Lubart, 1995; Torrance, 
2008a), is one type of creative process.  
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Yet another group of researchers have viewed creativity from the perspective of the final 
work stage: creative product that is novel and accepted as tenable or useful by a group of people 
at some point in time (Stein, 1953). This creative product can be in many different forms, for 
example, generation of new ideas, new solutions to deal with existing problems, identifying new 
opportunities (Cox, 2005; Dewett, 2006; Zhang & Sternberg, 2011), in addition to new material 
objects or processes. Creativity has also been studied from the perspective of the creative 
environment, which is defined as physical, social, and cultural environment that fosters novel 
and useful works (Cropley, 2000; Harrington, 1999). Creators do not create in isolation but 
within a social community and are in touch with the beliefs and ideas of others (Gruber & 
Wallace, 1999; Lemons, 2005).  
In this study, creativity was defined as the ability to produce work that is both novel (e.g., 
original, unexpected) and appropriate (e.g., useful, adaptive concerning task constraints), 
including ideas as well as material objects (Kleiman, 2008; Mumford, 2003; Plucker, Beghetto, 
& Dow, 2004; Runco, 2004; Runco & Jaeger, 2012; Sternberg & Lubart, 1999; Sternberg & 
Kaufman, 2010). To capture the multifaceted phenomenon of creativity, it is important to capture 
several perspectives on creativity, as discussed above. This will result in a more complete 
understanding of creativity and how it can be developed. This study approached creativity from 
various perspectives and examined characteristics that are associated with creative person, 
creative process, and creative product.  
1.3 Statement of the Problem 
1.3.1 Different Perspectives on Creativity 
Creativity is one of the most complex phenomena (Treffinger, Young, Selby, & 
Shepardson, 2002). As a result, it has been difficult for scholars to agree on how to define 
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creativity and, consequently, how it should be measured (Amabile, 1982). Many scholars have 
acknowledged that creativity can be defined, and therefore measured, based on various 
perspectives (Treffinger et al., 2002). However, they have not agreed on how these various 
perspectives of creativity are related to each other. Some studies indicated that there are positive 
correlations among different measurements of creativity (e.g., Furnham, Batey, Anand, & 
Manﬁeld, 2008); other studies suggested there are no associations among different perspectives 
on creativity (e.g., Furnham, Batey, Booth, Patel, & Lozinskaya, 2011; Reiter-Palmon, Robinso-
Morral, Kaufman, & Santo, 2012). At the same time, some researchers have suggested that 
because creativity is such a complex and multifaceted phenomenon, it cannot be captured with a 
single assessment and therefore it has to be viewed from different perspectives and measured 
using various assessments (Treffinger et al., 2002). However, it is not clear whether these various 
perspectives on creativity are measuring different aspects of the same phenomenon, or unrelated 
constructs and concepts.   
To advance our knowledge of this complex and important phenomenon, it is necessary to 
understand how these various perspectives of creativity relate to each other. This knowledge is 
critical for researchers and practitioners alike and especially educators involved in creativity 
training and development. For example, if various perspectives of creativity are positively related 
to each other, this means that the improvement of one aspect of creativity will increase another 
aspect of creativity. If they are not correlated to each other, it would mean that a training 
program probably should utilize different training strategies and activities to increase these 
different aspects of creativity. In addition, a better understanding of creativity and its facets and 
how to measure the different aspects of creativity will help in evaluating effectiveness of 
creativity training programs, which, in turn, might result in higher quality creativity education, 
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and, ultimately, more creative individuals and nations. Therefore, the current study selected and 
compared several perspectives and measurements of creativity. Further discussion about 
measurement is presented in Chapter 2.  
1.3.2 Antecedents of Creativity 
In an attempt to explore what factors contribute to some individuals being more creative 
than others, a wide range of potential antecedents of creativity has been previously identified and 
examined (Burroughs & Mick, 2004). These factors, often referred to as antecedents of 
creativity, included: situational, such as relationship with supervisors and co-workers (Shalley, 
Zhou, & Oldham, 2004); environmental, such as supportive environment (Burroughs & Mick, 
2004); and individual factors (Shalley & Gilson, 2004), such as personality, cognitive style and 
ability, motivation, knowledge, and skills (Martindale, 1989; Sternberg & Lubart, 1992). It is 
important to understand what factors might be influential in developing creativity, so special 
attention can be devoted to cultivating them during training.  
In the current study, past creative experience and attitude toward risk-taking had been 
chosen as predictors of creativity. Past creative experience is defined as self-reported 
involvement in past creative activities such as music, dance, drawing, crafts, etc. (Batey, 2007). 
Attitude toward risk-taking is defined as when given a choice, a decision maker's 
tendency/attitude to take or to avoid risk (Sitkin & Pablo, 1992). The reasons for choosing these 
two variables as predictors were the consideration of how to increase participants’ creativity, and 
suggestions from theories and extant research, as described in Chapter 2. If past creative 
experience and risk-taking are positively related to creativity, a training program can focus more 
on relevant activities and experiences in order to increase creativity, such as, encouraging 
participants to go out of their comfort zone to take risk.  
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1.3.3 Creativity Training Effectiveness 
To understand creativity development, it is important to assess it before and after 
creativity training, which will allow evaluating effectiveness of the training program and its 
subsequent re-design as necessary. A large number of studies in various fields have investigated 
effectiveness of creativity training and reported that, as a result of training, students tend to 
increase their creativity (e.g., Karpova, Marcketti, & Barker, 2011; McIntyre, Hite, & Rickard, 
2003). However, some researchers have raised questions about effects of creativity training. For 
example, Karpova et al. (2011) reported that not all groups of participants increased creativity 
and some individuals demonstrated a decrease in creativity after completing creativity training. 
Other scholars found that not all dimensions of divergent thinking, which is expanding the range 
of alternatives by generating many possible solutions (Guilford, 1959; Weiten, 2008), were 
improved after a training course (Kabanoff & Bottger, 1991; Wang & Horng, 2002). In addition, 
no research has tested in a single study how creativity measured by different assessments (e.g., 
self-assessment and divergent thinking) might change as a result of training. It is important to 
understand effectiveness of creativity training across different groups and individual participants 
as well as using various assessments. In other words, both educators and students need to know if 
a training program can deliver desired outcomes consistently in improving participant creativity, 
because without consistency we are not sure the methods described actually increase creativity 
and are not effects of random sampling. If training program cannot consistently improve 
participant creativity, it is important to detect possible reasons and propose solutions in order to 
build more effective training programs.  
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1.4 Purpose and Objectives of the Study 
 In spite of a large body of literature on creativity assessment, antecedents of creativity, 
and creativity training effectiveness, there are substantial inconsistencies in research findings. 
For example, there is no consensus on how creativity should be measured. It is not clear how 
different creativity assessments relate to each other, what exactly each of them measures and 
what is the most reliable and efficient way to measure creativity. The current research intended 
to advance our understanding of this topic and examined relationship between different 
assessments of creativity. 
 Similarly, with respect to creativity antecedents, there is little agreement on which ones 
can predict creativity in an individual. It is important to understand what factors might be 
influential in explaining creativity, so special attention can be devoted to cultivating them during 
training. The current research examined creativity antecedents and their effect on creativity 
before and after creative training.  
In regard to creative training effectiveness, the current research examined how participant 
creativity changes before and after training as measured by different creativity assessments. This 
study examined creativity training effectiveness based on participants’ evaluation as well as 
actual change in creativity at the end of the training. Furthermore, this research examined how 
effective the training was in two different samples. Finally, the current study, for the first time, 
addressed the question of individual change in creativity as a result of training. Specifically, 
reasons why some participants might increase their creativity after the training, whereas others 
might report a decrease in creativity after the same training were examined.  
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The purpose of this study was to examine creativity assessment and antecedents and the 
role of creativity training. To better understand how to enhance creativity, data was collected 
from a creativity training class. The specific research objectives included:  
1. Investigate relationships among different types of creativity assessments; 
2. Examine creativity before and after training to determine how it is influenced by the 
following factors:  
a. past creative experience; 
b. attitude toward risk-taking.  
3. Evaluate effectiveness of a creativity training program based on:  
a. participants’ evaluations; 
b. different assessments of creativity; 
c. different samples; 
d. and individual participants’ performance.  
1.5 Significance of the Study 
 Ultimately, the current study might contribute to the efforts to reverse the trend of 
creativity decline in the US. First, it was important to review various definitions of creativity. For 
the purpose of this study, this process helped to clarify what creativity is. Next, in relation to 
defining creativity, it was essential to revisit various measures of creativity and relationships 
among them, based on extant research. This helped the researcher determine suitable assessments 
to measure creativity in this study. In addition, this knowledge will be useful for trainers and 
educators to further develop methods for evaluating creativity training programs. If various 
assessments of creativity are highly related, it means they are measuring the same aspects of the 
same phenomenon. If they are moderately related to each other, it means they are measuring 
10 
 
 
different aspects of the same phenomenon. If various assessments of creativity are not related to 
each other, it means they are either measuring completely different phenomena, or validity of the 
measurements (whether they really measure creativity) should be questioned.  
This dissertation contributed to understanding the role of creativity antecedents. This 
knowledge will help for creativity trainers and educators become better equipped in developing 
new or re-designing existing creativity training. In order to investigate relationships between 
antecedents and creativity, it is important to account for how creativity was measured because 
this might explain inconsistent results in previous research reporting contradictory findings on 
the relationship between creativity and participant characteristics (e. g., Dewett, 2006; Dewett, 
2007).  
The proposed study addressed a gap in the academic literature related to creativity 
training effectiveness. It is important to know whether as a result of training creativity increases 
regardless of the type of assessment used to measure it and across different groups of 
participants. Specifically, the research examined participants whose creativity had increased and 
those whose creativity had decreased after training. In addition, it offered possible explanations 
as to why some participants increased creativity after training, whereas others indicated a 
decrease. Extant research has reported that even though creativity training typically increases 
after training for a group of participants as a whole (Karpova et al., 2011), some participants 
demonstrated a decrease. However, in the literature no explanation has been offered as to the 
possible reasons for decrease in creativity after training. This study, for the first time, explored 
possible reasons why individual participants might decrease creativity after completing a training 
program by collecting quantitative data and analyzing the data.   
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The results of this study might be useful for businesses and organizations that want to 
enhance employees’ creativity to stimulate generation of innovative ideas, or for individuals who 
are interested in advancing their own creative potential. The results of this research contribute to 
creativity training curriculum development as it advances our understanding of creativity training 
outcomes. This knowledge might be helpful for selecting and using various strategies for diverse 
groups of individuals.  
1.6 Definition of Terms 
Attitude toward risk-taking: when given a choice, a decision maker's tendency/attitude to 
take or to avoid risk (Sitkin & Pablo, 1992). 
Creativity: the ability to produce work that is both novel (e.g., original, unexpected) and 
appropriate (e.g., useful, adaptive concerning task constraints), including ideas as well as 
concrete objects (Kleiman, 2008; Mumford, 2003; Plucker, Beghetto, & Dow, 2004; Runco, 
2004; Runco & Jaeger, 2012; Sternberg & Lubart, 1999; Sternberg & Kaufman, 2010). ).   
 Creative thinking: a mental expression used to produce novel and appropriate thoughts 
that have some value (Sternberg & Lubart, 1995; Torrance, 2008a).  
Divergent thinking: Thinking that goes in different directions (Gulford, 1959); People 
expand the range of alternatives by generating many possible solutions (Weiten, 2008) 
 Experts assessment of creative product (EACP): experts’ assessment of an individual’s 
creativity made by evaluating creative products produced by the individual as novel and 
appropriate (Dewett, 2006).  
 Past creative experience: self-reported involvement in past creative activities such as 
music, dance, drawing, crafts, etc. (Batey, 2007; Furnham et al., 2008). 
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Regression to the mean (RTM): a statistical phenomenon that occurs when repeated 
measurements are made on the same subject; refers to the fact that relatively high (relatively 
low) values on the first measurement tend to decrease (increase) to the true mean on the second 
measurement (Barnett, Van der Pols, & Dobson, 2005). 
Self-assessment of creative ability (SACA): a belief about one’s characteristics and 
competencies for producing novel and appropriate works and one’s abilities to utilize those 
competencies to create final product (Lemons, 2005).  
 Participants' evaluations of training effectiveness (PETE): a participant’s perceived 
effect of training on his/her level of ability (Marsh & Roche, 1997).  
Ceiling effects: The range of data that can be collected by an instrument is constrained by 
the limits of this instrument design when data cannot be collected at a value higher than a 
particular number (Vogt, 2005). 
 Torrance Test of Creative Thinking (TTCT): a creativity test that measures individual 
differences in the production of creative products (e.g., figural or verbal). It includes five 
dimensions (fluency, originality, elaboration, abstractness of titles, and resistance to premature 
closure) and thirteen creative strengths (emotional expressiveness, storytelling articulateness, 
movement or action, expressiveness of titles, synthesis of incomplete figures, synthesis of lines 
or circles, unusual visualization, internal visualization, extending or breaking boundaries, humor, 
richness of imagery, colorfulness of imagery, and fantasy) (Torrance, 2008a; Torrance, 2008b; 
Zhang & Sternberg, 2011). 
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CHAPTER 2 LITERATURE REVIEW 
This study examined antecedents of creativity and effects of creativity training as 
measured by different creativity assessments. It investigated how antecedents might influence 
creativity before and after training, whether training improved creativity in different groups and 
across individual participants and what might be the reasons behind different effects of creativity 
training. The following literature review was divided into four parts. The first section discussed 
theoretical background of the study. The second section presented an overview of creativity 
measurements and the relationships between them. The next section addressed antecedents of 
creativity based on extant research. The last section was devoted to a discussion of creativity 
training effectiveness.  
2.1 Theoretical Background 
 
Three theories were used to develop a framework to guide this research: investment 
theory (Sternberg, 2006; Sternberg & Lubart, 1996), Vygotsky’s cultural-historical theory 
(Kaufman & Beghetto, 2009; Moran & John-Steiner, 2003), and growth mindset theory (Dweck, 
2006). Investment theory was developed to explain what about creativity (Sternberg, 2006; 
Sternberg & Lubart, 1996). Cultural-historical theory is a psychological theory and was 
developed to explain how culture is transmitted from one generation to the next (Berk, 2012; 
What is Vygotskian Cultural-Historical Theory, 2014). Growth mindset theory has been used by 
educators to better understand how to teach students and help them to learn (Dweck, 2010). 
Sternberg and Lubart’s investment theory (1992) incorporates two approaches to the 
study of creativity: (a) person-centered approach, which puts more emphasis on the internal 
aspects of the creative individual; and (b) context-centered approach, which focuses on the 
interaction of the creative individual with the external context in which he or she lives. The 
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theory has been used to explain why some people are more creative than others (Zhang & 
Sternberg, 2011). It suggests that there are six important resources for creativity: intellectual 
capability, knowledge, personality, style of thinking, motivation, and contextual situation 
/environment (Sternberg & Lubart, 1991). The intellectual capabilities include: synthetic ability 
to see connections and redefine problems, analytic ability to judge the value or potential in an 
idea, and practical ability to sell the value of your ideas to other people. Knowledge means one 
needs to know enough about a field to move it forward. The theory proposes certain personality 
attributes as important for creative people, for example: willingness to overcome obstacles, 
willingness to take sensible risks, willingness to tolerate ambiguity, and self-efficacy. Thinking 
styles are preferred ways of using their intellectual abilities. For example, an inventing style 
means some people like to do things their own way. An implementing style includes people who 
like to follow established ways of doing things. An evaluating style refers to people who prefer 
to observe others and analyze or criticize how other people do things. For a creative person, 
inventing thinking style is preferred (Sternberg, O'Hara, & Lubart, 1997). In addition, according 
to the theory, intrinsic, task-focused motivation is an essential aspect of creativity. Finally, 
investment theory proposed that a supportive environment helps a person to spark creative ideas, 
to support these ideas, and to evaluate and correct the ideas. In other words, an unsupportive 
environment (e.g., stressful situation) will likely inhibit creativity.  
Cultural-historical theory explains mutual transformation or interaction between 
individuals and social culture (e.g., values, beliefs, and knowledge/experiences) (Berk, 2012; 
Moran & John-Steiner, 2003; Vygotsky, 1999). First, an individual’s mental system, personality, 
and ability can be transformed or developed through social interactions. Second, there is a 
mutual influence between individuals’ actions toward their social culture and social culture’s 
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influence on individuals: The mutual influence helps individuals actively adapt themselves to the 
social culture and modify the social culture (Moran & John-Steiner, 2003). The theory has been 
connected to creativity development, for example, creativity is a capability that can be 
transformed or developed as a result of interaction with social culture (e.g., 
knowledge/experiences, absorbing information from others); creativity not only changes and 
develops objective materials into creative products, it also changes and develops the creators 
(Moran & John-Steiner, 2003). This theory supports the foundation of creativity training 
programs that aim at developing creativity by learning and practicing creative thinking strategies 
and techniques and by transforming a person’s personal experience through practicing these 
strategies. The theory emphasizes that one’s experiences can be strong predictors of the person’s 
abilities, such as creative abilities, for example.   
In growth mindset theory, Dweck (2006) proposed two states of a mindset: fixed and 
growth. Fixed mindset means that basic abilities, intelligence, and talents are fixed traits. It 
assumes that ability is something inherent that needs to be demonstrated and risk taking means 
the possibility of suffering harm or loss. In contrast, growth mindset believes that talents, 
intelligence, and abilities can be developed through good teaching, learning, and persistence 
(Dweck, 2010). Risk means the possibility of gaining what you want to have (Dweck, 2006). For 
example, taking certain risks means gaining more creativity. People can change and develop 
their behavior and abilities over time (Heslin & VandeWalle, 2008). Learning creative strategies 
and practicing them over time can develop people’s creativity. This leads to a desire to improve 
ability through training and education. Growth mindset theory is one of the bases of creativity 
training (Fryer, 1996).  
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 All three theories were utilized to develop a theoretical framework for the current study 
(Figure 2.1). Investment theory was used to identify factors that might explain why some people 
have higher creative abilities than others. The theory attempts to capture the complexity of 
creativity using six distinct categories, or resources. However, these six resources of creativity 
are difficult to merge synergistically (Sternberg & Lubart, 1992), making it practically 
impossible to test all of them empirically at the same time (Bertrand, 2011). The current study 
focused on a person-centered approach rather than a context-centered approach. Thus, 
environmental factors were not included. Knowledge was not included because creativity 
training was general and not field specific, therefore no special knowledge from a discipline was 
required of participants. Motivational factors, such as intrinsic task-focused motivations were not 
included because the current study has multiple tasks in creativity training, and it was difficult to 
measure all task-focused motivations. Intellectual capability and style of thinking were not 
included as predictors because it was nearly impossible to test so many variables. For example, 
the intellectual capability includes three aspects: synthetic ability, analytical ability, and practical 
ability. The thinking styles variable includes another three aspects: inventing style, implementing 
style, and evaluating style.  
Therefore, only personality from investment theory was selected for the current study, 
specifically, attitude toward risk-taking. However, the intellectual capability and thinking styles 
were strong theory foundations for the current study. The three aspects of intellectual capability 
are related to creativity: to generate novel and original ideas or products requires having 
synthetic ability and analytical ability, and to generate useful ideas or products require having 
practical ability. The inventing thinking style, which requires thinking in novel ways (Sternberg 
& Lubart, 1991), is also related to divergent thinking, which requires one to think of alternatives 
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by generating many possible solutions (Weiten, 2008). Transforming concepts from cultural-
historical theory explained how people transform experiences and learning to creativity. Mutual 
influence explained the relationship between the culture and the creator, and between creators 
and creation. Growth mindset theory’s views of ability and taking risks were adapted to support 
the notion that creativity can be developed.  
 
 
 
 
 
 
 
 
 
 
 
 
Figure 2.1. Theoretical background  
 
2.2 Measurements of Creativity 
Researchers have agreed that creativity is a multifaceted phenomenon and can be defined 
and assessed from various perspectives (Treffinger, Young, Selby, & Shepardson, 2002). This 
study examined creativity from the perspectives of creative person, creative process, and creative 
product. With respect to creative process, there are two general approaches to measure creative 
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thinking: (a) divergent thinking (generating unique/novel ideas) and (b) convergent thinking 
(combining these ideas into a best/appropriate result) (Guilford, 1950; Schmidt, Soper, & 
Bernaciak, 2013). Besides divergent and convergent thinking, other common measurements of 
creativity include assessments of artistic abilities (Creativity tests, 2014), creative self-
assessments (Creativity tests, 2014), and expert’s assessment of creativity (e.g., Dewett, 2006). 
Assessment of artistic abilities and expert’s assessment of creativity typically focus on creative 
product, whereas self-assessments of creativity primarily deal with the creative person. 
2.2.1. Assessments of Creative Process 
Divergent thinking measures an ability to generate many unique ideas (Guilford, 1950). 
Guilford’s alternative uses task (Guilford, 1967) and Wallach and Kogna’s (1965) assessment 
are measurements of creativity that are based on the divergent thinking perspective. Solutions to 
provided problems are scored on different dimensions: fluency (total number of responses 
provided), originality (uniqueness of responses compared to a group of participants), elaboration 
(the amount of details provided in the responses), and flexibility (if the responses fit into a single 
domain or multiple domains).  
The Torrance Test of Creative Thinking (TTCT) utilizes the three creativity dimensions 
listed above, with the exception of flexibility. The test’s newest, 1984 version, claims not only to 
assess divergent thinking but also creativity (Kim, 2010). The first edition of the TTCT in 1966 
was completely based on Guilford’s divergent thinking task and measured the four creative 
dimensions defined above: fluency, originality, elaboration, and flexibility (Kim, 2010). 
However, Torrance (1966) believed creativity is not exactly the same as divergent thinking, 
because creativity requires additional characteristics, such as sensitivity to problems, 
identification of the difficult, searching for solution, and communicating the results. Torrance 
19 
 
 
noticed that divergent thinking was not enough to measure the breadth of creativity (Hébert, 
Cramond, Neumeister, Millar, & Silvian, 2002). Therefore, in the 1984 edition, the TTCT was 
redesigned: the flexibility dimension was removed because it was highly correlated with fluency 
(Hébert et al., 2002) and two other dimensions were added: (a) abstractness of titles to measure 
the subject’s synthesizing and organizing process of thinking, and (b) resistance to premature 
closure to measure the degree of psychological openness (Kim, 2011; Torrance, 2008a; 
Torrance, 2008b). In addition, the new TTCT edition was completed with measurements of 
thirteen creative strengths: emotional expressiveness, storytelling articulateness, movement or 
action, expressiveness of titles, synthesis of incomplete figures, synthesis of lines or circles, 
unusual visualization, internal visualization, extending or breaking boundaries, humor, richness 
of imagery, colorfulness of imagery, and fantasy (Torrance, 2008a; Torrance, 2008b).  
Insight problems assessment (Dow & Mayer, 2004) and remote associations task 
(Mednick, 1962) were designed to measure convergent thinking, which is defined as the ability 
to obtain the single correct solution to a clearly defined problem (Cropley, 2006). The proposed 
solutions are scored as either correct or incorrect (Lundsteen, 1986). Insight problems assessment 
requires participants to view a problem in a completely novel way in order to achieve correct 
solution (Dow & Mayer, 2004). Remote associations task requires participants to come up with a 
new word which is associated with three presented words (e.g., the word “cheese” is associated 
with a group of the following three words: cottage, Swiss, cake) (Mednick, 1962).  
2.2.2 Assessments of Creative Product 
Artistic assessments evaluate an artistic product (e.g., painting, story, musical 
composition, drawing, etc.) as novel and appropriate (Dewett, 2006). Evaluations are typically 
done by two or more judges that have reliable agreement on the creativity of product (Creativity 
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tests, 2014). For example, the Barron-Welsh art scale asks participants to draw images which are 
later evaluated by experts (Barron & Welsh, 1952).  
Expert/supervisor evaluation of creativity is similar to artistic assessment and is based on 
evaluation of a creative product. For example, a supervisor evaluates how inventive and useful 
employees’ suggestions are, or how new and workable their solutions for problems are. 
Similarly, expert assessment of creative product (EAC) is used to evaluate projects or 
assignments by experts as novel and appropriate (Dewett, 2006).  
2.2.3 Assessments of Creative Person and Creative Environment 
Self-assessment is a person’s belief about the amount of creativity that the person feels he 
or she exhibits (Creativity, 2014). A number of different creativity self-assessment scales have 
been developed to evaluate the individual him/herself as well as environment in which they 
create, including:  
- Gough personality scale requires participants to check which characteristic they apply 
to themselves (Gough, 1979);  
- the openness component of the Neuroticism-Extroversion-Openness (NEO) 
personality inventory is a self-reported measure consisting of five parts—fantasy, 
aesthetics, feelings, actions, ideas, values (Costa & McRae, 1992);  
- creative attitude survey assesses imagination, interest in art and writing, desire of 
novelty, etc. (Schaeffer, 1991);  
- self-assessment of creative ability (SACA) scale assesses participants’ beliefs about 
their creative thinking ability to produce original ideas and create novel and useful 
works (Lemons, 2005);  
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- creative environment perception scale assesses stimulants and obstacles to creativity 
in an environment (Mayfield & Mayfield, 2010); 
- work environment inventory assesses stimulants and obstacles to creativity in an 
environment (Amabile & GrysKiewicz, 1989). 
Self-assessment is the simplest way to measure creativity and the measure is quick and 
easy to score (Kaufman, Plucker, & Baer, 2008). Two creative environment scales listed above 
focus on assessing stimulants and obstacles in an environment. Kaufman, Plucker, and Baer 
(2008) suggested that self-assessments of creativity use different approaches: (a) assessment of 
personal characteristics that are typically associated with creativity (e.g., openness to 
experiences); (b) self-estimated creativity when participants are asked to rate their creativity (for 
example, on a scale from 1 to 10); and (c) a participant’s beliefs about their creative ability 
(example of items: “I am good at coming up with new ideas”, “I have a good imagination”, and 
“I have a lot of good ideas”).   
2.2.4 Summary of Creativity Assessments 
A significant number of different creativity assessments have been developed and used 
by researchers and practitioners. Use of multiple assessments, instead of a single measurement, 
might help to better capture changes in creativity after training. In the current study, creativity 
was operationalized using three conceptually different assessments: creative process (divergent 
thinking), creative person (self-assessment of creativity), and creative product (expert assessment 
of creative work). The reasons for choosing these three follow. Divergent thinking has been 
named a valid and reliable assessment and used in multiple studies (Scott, Leritz, & Mumford, 
2004). In addition, it is important to assess creativity from both participants’ and experts’ 
perspectives to see whether they are consistent with each other, as well as their relationship with 
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divergent thinking assessment. The current study did not include artistic assessments, because 
the participants in this study did not create artistic products, such as music or paintings. This 
study did not include convergent thinking either. First, although researchers have argued that 
both divergent thinking and convergent thinking contribute to creativity (e.g., Cropley, 2006), 
divergent thinking has been shown to be more important for creativity, and scholars often equate 
divergent thinking with creativity (e.g., Getzels & Jackson, 1962). In contrast, convergent 
thinking has been more associated with IQ and higher grades (e.g., Clark, Weldman, & Thorpe, 
1985). Secondly, convergent thinking is linked to the manipulation of certain knowledge (e.g., 
insight problems require math knowledge). However, the creativity training in the current study 
was general and did not require specific knowledge. Figure 2.2 summarized the selected 
assessments and showed their relationships with different perspectives on creativity and its 
definitions, as discussed in section 2.2. Self-assessment of creativity can be used to assess a 
creative person or creative environment from participants’ perspective.  
 
 
 
 
 
 
 
 
  
 
  
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 2.2. Summary of creativity definitions and assessments 
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2.2.5 Relationships among Different Measurements of Creativity 
To better understand creativity, researchers have investigated the relationships among 
different creativity measures. Furnham, Batey, Anand, and Manﬁeld (2008) reported that three 
different measurements of creativity—divergent thinking, self-rated creativity, and creative 
achievement—had significant correlations with each other. Divergent thinking was measured by 
Guilford's (1967) alternative uses task in which 128 study participants were given three minutes 
to list as many unusual uses as they can think of for three common household items (i.e., a paper 
clip, a blanket, and a barrel). Then, the responses were scored by experts for fluency, originality, 
flexibility, and elaboration. Self-rated creativity was adapted from Batey (2007) and participants 
were asked to rate how well 11 adjectives (e.g., creative, intelligent, wise, knowledgeable, and 
impulsive) described them. An example item is “In comparison to others, how creative do you 
consider yourself?” Creative achievement was measured by Biographical Inventory of Creative 
Behaviors (Batey, 2007). Participants were asked to indicate how many activities they had been 
involved in the past 12 months from a list of 34 creative activities (e.g., writing a novel, 
designing a website, composing music, etc.). 
However, when the above authors used a different divergent thinking scale in another 
study, the construct was not correlated with both self-rated creativity and creative achievement, 
although the latter two were correlated (Furnham, Batey, Booth, Patel, & Lozinskaya, 2011). In 
this study, divergent thinking was assessed by the consequences test (Christensen, Merrifield, & 
Guilford, 1953). Participants were asked to list as many consequences of the occurrence of three 
unlikely events (consequences of sudden deafness, colorblindness, and not needing to eat). In 
this study the sample was 108 undergraduate students.  
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To further investigate association between different assessments of creativity, Furnham et 
al. conducted study with four different creativity measures: divergent thinking, self-rated 
creativity, creative achievement, and creative judgment (Furnham et al., 2011). The study was 
conducted with 90 undergraduate students. Divergent thinking was again measured by alternative 
uses task (Guilford, 1967), as in the Furnham et al. (2008) study. Creative judgment was 
assessed by the Barron-Welsh art scale (Barron & Welsh, 1952). Participants were asked to 
indicate whether they liked or disliked 86 pictures. The results showed that divergent thinking 
was significantly correlated with all the measurements of creativity but creative achievement. 
Creative judgment and self-rated creativity were significantly correlated with each other.   
Based on a sample of 548 university students, Reiter-Palmon, Kaufman, and Santo 
(2012) examined the relationships between five measures of creativity: creative self-perception, 
creative self-efficacy, creative achievement, creative activity, and creative problem solving. 
Creative self-perception was adapted from George and Zhou (2001) (e.g., “I am a good source of 
creative ideas”). Creative self-efficacy was borrowed from Tierney and Farmer (2002) (e.g., “I 
feel that I am good at generating novel ideas”). Creative achievement assessed the number of 
participant accomplishments in ten areas: visual arts, music, dance, architectural design, creative 
writing, humor, inventions, scientific discovery, theatre and film, and culinary arts (Reiter-
Palmon et al., 2012). Creative activity were measured by the 45-item leisure activities 
questionnaire (Runco, Noble, & Luptak, 1990; Runco & Okuda, 1988), which measured how 
frequently participants engaged in creative acts, such as writing, arts, crafts, and music. Creative 
problem solving asked participants to generate the most creative solutions to real-world, 
complex, and ill-defined problems. Solutions were rated by trained raters for quality, originality, 
and fluency (Reiter-Palmon et al., 2012). The results showed that the four self-reported 
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assessments were correlated with each other: creative self-perception, creative self-efficacy, 
creative achievement, and creative activity. However, none of the self-reported assessments were 
correlated with creative problem solving, which was evaluated by trained raters. The authors 
suggested using self-reported creativity measures cautiously.  
Based on two studies of elementary school students, Beghetto, Kaufman, and Baxter 
(2011) reported a significant relationship between student self-assessed creativity and teacher’s 
assessment of creativity. In study 1 (n = 595), they measured self-assessment of creativity in 
science and teachers’ assessment of student creativity in science. In study 2 (n = 306), they 
measured self-assessment of creativity in science and math in relation to teachers’ assessment of 
student creativity in science and math. However, students’ self-assessment of creativity 
accounted for a small proportion in the variation in the teacher assessment of students’ creativity 
(e.g., study 1: R2 = 3.4% in science; study 2: R2 = 2.1% in science and R2 = 4.2% in math). 
Similarly, Park, Lee, and Hahn (2002) reported that undergraduate students (n = 200) 
self-rated creativity was correlated with three sub-measurements of TTCT (1984 version) - 
originality, elaboration, and a creative strength - but not correlated with another sub-
measurement, fluency. Therefore, the researchers suggested that each individual can objectively 
evaluate his/her creativity. However, in this study, researchers did not report what scale was used 
to self-rate creativity. In addition, TTCT was scored by the authors according to the streamlined 
scoring guide rather than by TTCT trained professionals, which raised questions of TTCT score 
reliability and the study’s overall results. Furthermore, the researchers only scored three creative 
potential dimensions, fluency, originality, and elaboration, and thirteen creative strengths. 
Relationships between self-rated creativity and the other two dimensions, abstractness of titles 
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and resistance to premature closure, were not reported as well as overall creativity index that 
combines scores from all five creativity dimensions and thirteen creative strengths.  
A recent study by Kozhevnikov, Kozhevnikov, Yu, and Blazhenkova (2013) reported that 
creativity, measured by Torrance Test of Creative Thinking (TTCT) in the 1966 edition 
(Torrance, 1972), was not related to creativity, measured by a convergent thinking scale called 
insight problems (Dow & Mayer, 2004). In addition, both TTCT and insight problems 
assessments in this study were not related to creative achievement, measured by creative 
behavior inventory (Hocevar, 1979). This creative behavior inventory is a self-reported 
instrument assessing an individual’s creative achievement in art, science, and literature. The 
participants of this study were 99 college students.  
Another recent study reported no correlation among divergent thinking, creative 
personality, and expert assessment of creative product (Lew, Park, Lee, & Kang, 2013). 
Divergent thinking was measured by the 1966 edition of TTCT (Torrance, 1972; Torrance, 
1979). Creative personality was measured using five factors: curiosity, self-efficacy, 
imagination, perseverance, and humor (Hah, 2001). Creative product was an essay created by 
each participant in 30 minutes based on several pictures from children’s books (Lew et al., 
2013). Expert evaluation results showed high reliability and validity. The participants were 117 
elementary students.  
To summarize, based on the extant research analysis, there is no consistency in reported 
relationships between different creativity measures. First, it is not clear how divergent thinking 
was related to self-assessment of creativity and expert-assessment of creative products. It appears 
that use of different divergent thinking measurements influenced the result. When alternative 
uses task (Guilford, 1967) was used, a significant relationship was reported among divergent 
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thinking, self-rated creativity, and creative achievement (e.g., Furnham et al., 2008). When 
consequences test (Christensen, Merrifield, & Guilford, 1953) was used, divergent thinking was 
not correlated with self-rated creativity or with creative achievement (e.g., Furnham et al., 2011).  
Second, it is not clear how TTCT is correlated with other creativity measurements. Some 
studies suggested a correlation between self-rated creativity and several dimensions of TTCT 
(Park et al., 2002). Others, however, reported no correlation among TTCT, self-rated creative 
personality, expert-rated creative product (Lew et al., 2013), and self-rated creative achievement 
(Kozhevnikov, et al., 2013). Third, the relationship between self-assessment of creativity and 
expert assessment of creative product is not confirmed. Some research showed a significant 
relationship between the two measures (e.g., Beghetto et al., 2011), whereas other studies 
reported no relationship between self-rated creativity and expert-rated creativity (e.g., Reiter-
Palmon et al., 2012). Therefore, it is important to further investigate the topic to better 
understand how different creativity measures relate to each other.  
To capture the multifaceted creativity construct, three different creativity measures were 
used in this study. As justified in section 2.3.4, three categories of creativity assessment (Figure 
2.2) were utilized in this study: divergent thinking, self-assessment of creativity, and expert 
assessment of creative product. The three selected measurements assessed the three components 
of creativity: creative process (divergent thinking), creative person (self-assessment of creative 
abilities), and creative product (expert assessment of creative work). It was expected that three 
measurements of creativity are all positively related to each other. The following hypotheses 
were proposed:    
H1a: Divergent thinking is positively related to self-assessment of creative ability. 
H1b: Divergent thinking is positively related to expert assessment of creative product. 
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H1c: Self-assessment of creative ability is positively related to expert assessment of 
creative product. 
2.3 Creativity Antecedents 
To better understand which factors contribute to creativity, a wide range of potential 
antecedents have been identified in previous research. Individual-level factors (Shalley & Gilson, 
2004) include personality traits, cognitive style and ability, motivation, knowledge, and skills 
(Martindale, 1989; Sternberg & Lubart, 1992). Personality traits include taking risks (Kaufman 
& Beghetto, 2009), willingness to tolerate ambiguity, willingness to overcome obstacles, 
openness to experience (Sternberg, 2006), self-efficacy (Tierney & Farmer, 2002), devotion to 
work, independence (Hayes, 1989), etc. Knowledge comes from learning and experience 
(Shalley & Gilson, 2004). Motivational factors include intrinsic motivation (Sternberg, 2010), 
such as interests, enjoyment, ambition, curiosity, enthusiasm, etc. (Amabile, 1983) as well as 
extrinsic motivation such as rewards, grades, promotion, recognition, etc. Other antecedents of 
creativity investigated empirically include: past-creative experience, multi-cultural experience 
(Leung, Maddux, Galinsky, & Chiu, 2008; Martindale, 1989), bilingualism (Hommel, Colzato, 
Fischer, & Christoffels, 2011), school grades (Freund & Holling, 2008), attitudes, habits, beliefs, 
values (Martindale, 1989; Nickerson, 1999), cross-sexual interests (Martindale, 1989), and 
heredity (Martindale, 1989).  
It is impossible to investigate all of the above antecedents in one study. This study 
employed investment theory, growth mindset theory, and cultural-historical theory to help 
systematize the selection of variables (Figure 2.1). Based on these three theories and extant 
research results, the following constructs were selected: (a) attitude toward risk-taking based on 
investment theory and growth mindset theory, and (b) past creative experience based on the 
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transformation concept of cultural-historical theory.  
2.3.1 Attitude toward Risk-Taking 
  Investment theory suggested that creativity requires a risk-taking personality (Sternberg, 
O'Hara, & Lubart, 1997). Growth mindset theory also proposed that risk-taking means a 
possibility to gain something, for example, greater creativity (Dweck, 2006) (Figure 2.3). 
Attitude toward risk-taking is based on the need to achieve and to test an individual’s limits 
(Dellas & Gaier, 1970). Many scholars have agreed that willingness to take risk is one of the 
most important traits that determine one’s creativity (Dellas & Gaier, 1970; Lubart, 1994; Russ, 
1993).They have argued that the behavior of creative people is similar to those of risk-takers. 
Specifically, both creative people and risk-takers exhibit unusual, new, and non-conforming 
behavior (Glover & Gray, 1975). 
Both qualitative and quantitative studies have reported that there is a positive relationship 
between risk-taking and creativity. In a study that used semi-structured interviews of 120 
research and development scientists, Amabile and Gryskiewicz (1987) discovered that risk-
orientation (being unconventional, unafraid to take risk) was one of the personal qualities of 
creative research and development scientists. In other words, being inflexible and unwilling to do 
things differently were not the personalities of a creative person (Amabile & Gryskiewicz, 1987).  
In quantitative studies, the relationship between risk-taking and creativity varied 
depending on the definition and measurement of both constructs. For example, in a study of 287 
employee/supervisor pairs, Dewett (2006) found that willingness to take risks was a significant 
predictor of employee creativity. However, another variable, risk propensity, which was adapted 
from Sitkin and Weingart (1995), was not correlated with creativity or willingness to take risks. 
In this study, employee’s creativity was rated by supervisors using six items, which were adapted 
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from previous studies (George & Zhou, 2001; Scott & Bruce, 1994). The six items asked 
supervisors about characteristics and creative behaviors of each employee (Dewett, 2006). In this 
study, Dewett (2006) defined willingness to take risks as “a willingness to engage in potential 
risks at work in an effort to produce positive, organizationally relevant outcomes such that one is 
open to the possibility of negative personal outcomes as a result” (p. 28). This definition of the 
willingness to take risks represents an employee’s willingness to go out on a limb with an idea 
that they perceive as good for the organization. The construct was measured by eight items 
developed by the author. Example items are: “When I think of a good way to improve the way I 
accomplish my work, I will risk potential failure to try it out”, and “I will take a risk and try 
something new if I have an idea that might improve my work, regardless of how I might be 
evaluated.” Risk propensity refers to an individual’s risk taking tendencies (Sitkin & Pablo, 
1992) or a general willingness to take risks (MacCrimmon & Wehrung, 1990). The example 
items are “When I have more than one option for a task, I tend to choose the riskiest one”, “I 
tend to take risks in work that requires highly technical analysis”, and “I will take risky action 
even when I lack all relevant information for the task at hand.” According to Dewett (2006), risk 
propensity is different from willingness to take risk by the type of risk (risk propensity: 
"individual trait of risk-taking”; willingness to take risk: "a state to engage risk") and context 
(risk propensity: "general decisions"; willingness to take risk: "consideration of creative 
behavior").  
In another study, Dewett (2007) confirmed that an individual’s willingness to take risks 
was positively associated with an employee’s creativity rated by a supervisor. But, willingness to 
take risks was not associated with another measure of creativity—self-reported creativity by 
indication of past awards. This study had a sample of 165 employee/supervisor pairs from a large 
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private research and development organization. 
Dragseth (2007) found no correlation between two self-reported variables, risk-taking 
propensity and creativity, based on a sample size of 51 college seniors majoring in business. 
Both risk-taking propensity and creativity were measured by the Creatrix Inventory (Richard 
Byrd Company, 2005). In this assessment, creativity refers to the ability to produce 
unconventional and original ideas, and risk-taking propensity refers to the willingness to push 
ideas onto somebody else, even when facing difficulties. An example item measuring creativity 
is “There are a variety of solutions to every problem”, and an example item measuring risk-
taking is “New situations do not frighten me.”  
Glover and Sautter (1977) studied the relationship between risk-taking and creative 
thinking measured by TTCT. They found that high risk-takers scored higher on flexibility and 
originality dimensions of TTCT. Low risk-takers scored higher on elaboration dimension of 
TTCT in a sample of 66 first-year graduate students. 
Eisenman (1987) reported positive relationships between risk-taking and two 
measurements of creativity: personal opinion survey (Eisenman, 1969) and originality in an 
unusual-uses test. The personal opinion survey was a questionnaire measuring creative attitude. 
The unusual-uses test was an assessment of divergent thinking. It asked participants to give all 
the uses they can think of for a brick. Results of unusual-uses test was scored on fluency and 
originality. The sample size was 200.  
Heunks (1998) also reported positive relationships between risk-taking and divergent 
thinking. In this study, divergent thinking was measured by three items about new ideas. Risk-
taking was measured by two items. These two items asked participants whether they believed 
long-term stability and a lifetime of employment are important or not. The sample size was 200.  
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In a research of students in a MBA creativity course (n = 49), Dewett and Gruys (2007) 
measured willingness to take risk and creativity twice during the course, once at the beginning of 
the course and again at the end of the course. The authors didn’t report the relationship between 
creativity and willingness to take risk at the beginning of the course. They only reported 
correlations between the variables at the end of the class: willingness to take risk was positively 
correlated with one of the creativity measures, the adjective checklist (Gough, 1979), but not 
with others: International Personality Item Pool (Goldberg et al., 2006) and three fluency tests 
(for example, in one fluency test participants were asked to generate ideas for unusual uses for an 
empty soda can in 3 minutes). Gough’s adjective checklist requires participants to choose 30 
adjectives that they believe describe themselves. International Personality Item Pool asks 
participants, using a Likert-type scale (from very inaccurate to very accurate), to select 
appropriate levels to describe themselves based on 10 items, such as “challenge other’s points of 
view,” “can easily link facts together,” and “like dealing with abstract ideas.” In addition, the 
study did not report whether willingness to take risk at the beginning of the course was different 
than when measured at the end of the course. 
The studies discussed above reveal an inconsistency in the reported relationship between 
risk-taking and creativity. The discrepancy was due to different conceptualizations, or 
definitions, and measurements of both constructs. It appears that general risk-taking (risk-
propensity) did not relate to specific creativity (e.g., creativity at work). In contrast, specific 
willingness to risk-taking at work was related to creativity at work. In other words, 
conceptualization and operationalization of the risk-related scale items affected the relationship 
between the construct and creativity. Furthermore, the level of risk-taking seems to be associated 
with different dimensions of TTCT. To conclude, the relationship between creativity and risk-
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taking depended on the definition and measurement of the constructs. Although research has 
produced inconsistent results, based on the theoretical framework built on investment theory and 
growth mindset theory, a positive relationship between attitude toward risk-taking and creativity 
was expected. Because creativity was assessed with two different measurements, all of them 
were expected to have a positive association with risk-taking. 
H2a: Attitude toward risk-taking is positively related to divergent thinking.  
H2b: Attitude toward risk-taking is positively related to self-assessment of creative 
ability.  
  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 2.3. Theoretical framework and research constructs. 
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2.3.2 Past creative experience 
Based on Vygotsky’s cultural-historical theory, learning involves constructing and 
transforming knowledge from one’s personal experience (Figures 2.1 & 2.3). Researchers 
believe that people come to know about the world through transforming information they 
received from the world as they construct their own knowledge based on these experiences 
(Moran & John-Steiner, 2003). For example, a child’s past achievements and new cultural 
symbolic experiences influence his/her future growth (Moran & John-Steiner, 2003). In addition, 
successful experiences enhance an individual’s belief of his/her capability in the domain, leading 
to more motivation, experiences, and success in that domain in the future (Maddux & Gosselin, 
2003).  
In this study, based on Vygotsky cultural-historical theory’s concept of creative 
development, the assumption was that all individuals have a creative potential to transform or 
reorganize incoming information and mental structures to produce tangible (drawing, writing, 
etc.) or intangible products (idea) based on existing personal experience and knowledge 
(Kaufman & Beghetto, 2009; Moran & John-Steiner, 2003). Using the assumption that an 
individual’s present behavior and performance are influenced by past experiences, researchers 
have developed biographical inventories to measure past creative experience and explain one’s 
creative talent (Hocevar, 1981). The examples of creative achievements and activities include 
exhibited or performed works of art, published poems, stories or articles, invented patentable 
devices, participation in plays, etc.   
Both qualitative and quantitative studies have supported the relationship between 
creativity and past creative experience. Based on interviews of 120 research and development 
scientists, Amabile and Gryskiewicz (1987) concluded that past experience was an important 
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antecedent of creativity. A lack of experience was associated with low creativity (Amabile & 
Gryskiewicz, 1987). Similar to the above discussion of risk-taking research, extant studies used 
different definitions and measurements of past experience and creativity. Therefore, the reported 
relationships between the constructs were not consistent. The following section discussed two 
aspects: (a) past experience and creativity, and (b) past creative experience and creativity.  
To study the relationship between general past experience and creativity, researchers 
developed biographical inventories. An early study from the 1960s reported that in both creative 
artistic and creative scientific groups, the mean score of a biographical inventory was 
significantly higher than in control groups (Schaefer & Anastasi, 1968). The results indicated a 
positive correlation between creativity and biographical inventory, a comprehensive 165-
question questionnaire. The sample was 400 high school boys in the New York metropolitan 
area. 
A study of three teams indicated that both direct and indirect experience enhanced 
creativity compared to no experience in a product development context (Gino, Argote, Miron-
Spektor, & Todorova, 2010). In addition, it was found that teams with direct experience were 
more creative than teams with indirect experience. Furthermore, direct experience led to more 
divergent products than indirect experience. In this study, direct experience was practicing a task 
similar or related to the one teams performed later. Indirect experience was watching another 
team practice a similar or related task. Teams with no experience means that participants knew 
nothing about task prior to performance. The participants were 108 students. Creativity was 
measured by two independent judges, who evaluated final products using the following criteria: 
novel use of materials, novel association, variation of materials, level of details, and display 
effects.  
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A study in the context of the comic book industry reported complex relationships 
between creativity and past experience (Taylor & Greve, 2006). Individual genre experience 
influenced individual innovation, but team member’s genre experiences did not influence overall 
team's innovation. This indicated that individuals were able to utilize past innovative experience 
more effectively than teams, which explains why larger organizations have overall poorer 
creative performance. In this study, creativity was rated by experts using the standard of whether 
a comic book is innovative or not. This study was based on a random sample of 250 comic 
books, which were published from 1972 to 1996.  
Suh, Bae, Zhao, Kim, and Arnold (2010) reported that team-level of experience was 
related to process-based creativity but not outcome-based creativity in the context of 
international marketing projects. In this study, process-based creativity measured whether the 
team behaved creatively during the project. The example items were “the team frequently 
experimented with alternative ways to carry out their work”, “the team was highly imaginative in 
thinking about new or better ways”, and “when a non-routine matter came up, the team often 
invented new ways to handle the situation.” Outcome-based creativity was defined as the degree 
of making new knowledge as an outcome of a project. The example items were “the project 
included some new aspects compared to previous similar projects”, “the project was innovative”, 
and “compared to our previous, similar projects, at least some parts were daring, risky, or bold”. 
This study was based on 156 manufacturers in Korea. 
Audia and Gancalo (2007) studied 372 inventors regarding their generation of creative 
patents. Two measures were used to assess creativity: the number of new patents and the number 
of new citations made (which was used to detect whether inventors used new knowledge to build 
on patents). This study found that a prior successful creative experience of inventing helped the 
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participants generate new creative patent ideas (past successful creative experience was 
positively related to idea generation, which is one criterion for divergent thinking). But, these 
patents tended to be less divergent from their previous work (past successful creative experience 
was negatively related to different categories of ideas, which is another criterion of divergent 
thinking). The authors suggested that inventors preferred to work with knowledge they were 
familiar with rather than explore new domains. 
 In summary, based on extant research, it is not very clear how past creative experience 
affects one’s creativity. The results were dependent on what type of past experience was 
accounted for (e.g., creative vs. general; direct vs. indirect) and how creativity was 
conceptualized and measured. However, the majority of studies reported a positive relationship 
between past experience and creativity. It is important to understand whether there is a 
relationship between past creative experience and creativity. This knowledge might encourage 
early and diverse creative experiences for children to develop greater creativity skills in the 
future. Therefore, based on cultural-historical theory and extant research, the following 
hypotheses were proposed: 
H3a: Past creative experience is positively related to divergent thinking. 
H3b: Past creative experience is positively related to self-assessment of creative ability. 
2.3.3 Creativity Antecedents and Creativity before and after Training 
Figure 2.4 displayed the proposed model, which illustrated the relationships among 
antecedents and creativity before and after training. In the current study, creativity was 
operationalized using three measurements: divergent thinking, self-assessment of creative ability, 
and expert assessment of creative product. Expert assessment of creative product was measured 
once (Chapter 3 Methodology). Divergent thinking, self-assessment of creative ability, and 
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attitude toward risk-taking were measured twice: at the beginning of the training and at the end 
of the training. Because the same construct was measured at two different times, it was expected 
that there is a positive relationship between this same construct measured at the beginning and at 
the end of the training. Therefore, the following hypotheses were proposed: 
H4a: Pre-test divergent thinking is positively related to post-test divergent thinking. 
H4b: Pre-test self-assessment is positively related to post-test self-assessment of creative 
ability. 
H5: Pre-test attitude toward risk-taking is positively related to post-test attitude toward 
risk-taking. 
 
 
 
 
 
 
 
 
 
 
 
Figure 2.4. Antecedents and creativity before and after training. 
Note: Creativity 1 and attitude toward risk1 are measured before creativity training. Creativity 2 
and attitude toward risk 2 are measured after creativity training.  
2.4 Effectiveness of Creativity Training  
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be developed. It viewed brain as a muscle that can be trained. Cultural-historical theory also 
suggested an individual has the ability to absorb information and experiences and transform them 
into knowledge (Moran & John-Steiner, 2003). Based on the two theories, this study was built on 
the following two assumptions. First, creativity can be improved by training or education (Fryer, 
1996; Rose & Lin, 1984; Torrance & Goff, 1989). Second, all individuals can be creative (Craft, 
2001; Feldman & Benjamin, 2006; Seeling, 2011). 
Although the majority of published research has shown that training is effective in 
increasing one’s creativity1, researchers have raised several questions related to the topic. First, 
there was a disagreement about the use of participants' evaluation of training effectiveness 
(PETE) to assess effectiveness of creativity training (e.g., Marsh & Roche, 1997; Razavi, 2001). 
Second, some researchers, who view creativity as an inherent trait, doubted that it can be 
developed in all people (e.g., fixed mindset theory, Dweck, 2006). Third, it was found that not all 
dimensions of creativity, as measured by TTCT, were improved after training (e.g., Kabanoff & 
Bottger, 1991). Fourth, not all samples of participants increased creativity after training 
(Karpova, et al., 2011). Fifth, even though a group of students, as a whole, demonstrated 
creativity increase after training, individual students demonstrated a decrease in creativity 
(Karpova et al., 2011). The following sections further discussed these issues. 
2.4.1 Participant Evaluation of Training Effectiveness 
Researchers and practitioners have agreed that training is a complex activity consisting of 
multiple dimensions (Marsh & Roche, 1997). Various evaluations have been developed and used 
to assess training effectiveness. However, there was no consensus on how training effectiveness 
should be measured. Participants’ evaluations of training effectiveness (PETE) have been used 
                                                 
1 This might be a bias since studies that did not find significant increase in creativity after training are less likely to 
be submitted for publishing or accepted for publication in peer-reviewed journals. 
42 
 
 
by some scholars (Marsh, 2007). They argued that PETE is a better approach to measure 
creativity training effectiveness than test scores, because it is less affected by potential biases, 
such as prior subject interest and training group size (Marsh & Roche, 1997). In contrast, other 
scholars noted that PETE is a self-reported assessment and as such has a lot of limitations, such 
as social desirability of participant responses, or simply respondent over- or under-estimation of 
training effectiveness (Razavi, 2001).  
It is important to understand the relationship between self-reported and test-based 
assessments of creativity training effectiveness since both have been used to evaluate 
effectiveness of training programs. If the two are positively related, then PETE can be used to 
gauge effectiveness of creativity training. Empirical studies have reported positive correlation 
between PETE and participants performance on final tests (Marsh, 2007). Therefore, the 
following hypotheses were proposed:  
H6a: Participants' evaluation of training effectiveness is positively related to the change 
in divergent thinking after the training (difference between post-test and pre-test of 
divergent thinking). 
H6b: Participants' evaluation of training effectiveness is positively related to the change 
in self-assessment of creative ability (difference between post-test and pre-test of 
self-assessment of creative ability). 
2.4.2 Training Effects on Creativity 
Cultural-historical theory suggested that there are mutual influences between creation and 
creators (Moran & John-Steiner, 2003). Through the process of creation, creators were 
transformed and therefore their views of themselves have been changed (Moran & John-Steiner, 
2003). In support of the theory, empirical research has demonstrated that creativity can be 
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increased through creativity training. For example, Karpova et al. (2011) reported that creative 
thinking of students in four courses was improved after a set of creative exercises. Other studies 
reported creativity training not only increases participant creative abilities (e.g., divergent 
thinking, imagination, fluency, flexibility, and originality) but also perceptions about participant 
level of creativity, creative attitudes (Birdi, 2005; Gilbert, Prenshaw, & Ivy, 1992; Karwowski & 
Soszynski, 2008), and willingness to take risks (Dewett & Gruys, 2007).  
 As justified in section 2.1, investment theory suggested that intellectual capability is 
related to creativity and inventing thinking style is related to creative thinking (e.g., divergent 
thinking). Previous empirical studies have examined the effect of creativity training on three 
aspects of creativity: creative thinking (e.g., Karpova, et al., 2011), creative product (Mayer, 
1989), and self-assessment of creativity (Birdi, 2005). Other studies also have demonstrated the 
effect of creativity training on creative attitude (Gilbert, Prenshaw, & Ivy, 1992) and willingness 
to take risks (Dewett & Gruys, 2007). However, no research has tested all of these factors in one 
study. It is unknown if a creativity training program that can increase creative thinking, can also 
increase beliefs about the participant’s own creative abilities and risk-taking. To examine the 
effect of creativity training on creativity and attitude toward risk-taking, the following 
hypotheses were proposed:  
H7a: Divergent thinking is higher after completing creativity training than before the 
training. 
H7b: Self-assessment of creative ability is higher after completing creativity training than 
before the training. 
H7c: Attitude toward risk-taking is higher after completing creativity training than before 
the training. 
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2.4.3 Training Effects on Different Samples 
Although many researchers reported an increase in participants’ creativity as a result of 
training (e.g., Craft, 2000; Karwowski & Soszynski, 2008), some studies indicated that not all 
groups in multi-samples studies increase creativity after training. For example, Karpova et al. 
(2011) reported that one of the five samples that participated in creativity training demonstrated 
no difference in creativity levels before and after the training. Based on growth mindset theory, 
all participants, regardless of what group or sample they are part of, were affected by various 
training factors in the process of learning and teaching (Dweck, 2006). Researchers have also 
suggested that the effectiveness of training might depend on different factors: class size, 
participants’ interest, course load, instructor’s teaching, and original ability before training 
(Marsh & Roche, 1997). In Karpova’s et al. (2011) study, there were a lot of variations: the five 
samples of participants came from five different courses; the training was completed by four 
different instructors, each with distinct teaching styles, and the training was offered during 
different times of the day (e.g., an early morning class and an afternoon class). Although the 
above studies did not report what factors contributed to the differences in the training outcomes, 
they suggested that training effects of creativity might differ across samples. Therefore, the 
following hypotheses were proposed:  
H8a: Training effect on divergent thinking is different among samples. 
H8b: Training effect on self-assessment of creativity is different among samples. 
H8c: Training effect on risk-taking is different among samples. 
2.4.4 Training Effects on Individual Participant 
Researchers have noted that some individuals demonstrated a decrease in creativity after 
completing training (Karpova et al., 2011). However, no study has investigated possible reasons 
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for this effect. To make the training more effective, it is important to explore factors that might 
explain decreased creativity after training in some individuals. 
2.4.4.1 Ceiling effects and regression to the mean 
Decreased creativity might be attributed to instrument constraints. The range of data that 
can be collected by an instrument is constrained by the limits of this instrument design: the 
ceiling (the maximum value of the instrument) and the floor (the minimum value of the 
instrument) (Vogt, 2005). The ceiling effect means that data cannot be collected at a value higher 
than the highest number of the instrument range, and the floor effect means that data cannot be 
collected at a value lower than the lowest number of the instrument range (Vogt, 2005). The 
ceiling effect might explain decreased creativity after training. For example, if in a pre-test 
before training a participant received maximum value possible on an instrument, this participant 
has no chance to receive an even higher score due to the instrument limits. Therefore, he/she can 
keep the same score or reports a decrease in his/her score on post-test after training. In other 
words, participants with very high creativity scores on pre-test have very low chances to improve 
their creativity scores on post-test and, therefore, are likely to demonstrate a decreased creativity 
score. In this case, the ceiling effect might explain why some students decreased creativity scores 
after training (Vogt, 2005), which means a decrease creativity score is not related to training 
effectiveness.  
Furthermore, a statistical phenomenon known as regression to the mean (RTM) might 
offer another explanation why some students decrease creativity after training. RTM occurs 
when a repeated measurement is taken on the same subjects and refers to the phenomenon that 
relatively high (relatively low) values at the first time of measuring tend to decrease (increase) to 
the true mean at the subsequent measuring (Barnett, Van der Pols, & Dobson, 2005). The 
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researchers, who reported that some students decreased creativity after training, used repeated 
measurements in their studies (Karpova et al., 2011). The current study also used repeated 
measurement.   
To test effect of regression to the mean (RTM), the current study examined how pre-test 
creativity was related to the delta of creativity, which was the difference between post-test 
creativity and pre-test creativity (Figure 2.5). In the current study, pre-test creativity scores were 
always positive scores. Delta of creativity values could be both negative and positive because 
some participants increased creativity (positive delta), whereas others might decrease creativity 
in the post-test in comparison with pre-test (negative delta). Participants with relatively low 
creativity scores in the pre-test are likely to have positive delta, which indicate that these 
participants are likely to increase creativity in the post-test (area A, Figure 2.5). Participants with 
relatively high creativity scores in the pre-test are likely to have negative delta, which indicate 
that these participants are likely to decrease creativity in the post-test (area B, Figure 2.5). In 
other words, RTM effect means: participants who had relatively high values (or relatively low 
values) on the pre-test tended to decrease their values (or increase their values) on the post-test. 
Because RTM occurs when repeated measurement is used (Barnett, Van der Pols, & Dobson, 
2005), hypotheses nine proposed that there was RTM effects for divergent thinking, self-
assessment of creativity, and attitude toward risk-taking:  
H9a: For divergent thinking, pre-test score is negatively related to the difference between 
post-test and pre-test score. 
H9b: For self-assessment of creative ability, pre-test score is negatively related to the 
difference between post-test and pre-test score. 
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H9c: For attitude toward risk-taking, pre-test score is negatively related to the difference 
between post-test and pre-test score. 
 
 
 
 
 
 
 
 
 
 
 
Figure  
 
Figure 2.5. Regression to the Mean. 
2.5. Summary of proposed hypotheses. 
Table 2.1 provides a summary of all research hypotheses. Because all research variables, 
with the exception of expert assessment of creative product and past creative experience, were 
measured in the study twice-- at the beginning of the course (pre-test) and at the end of the 
course (post-test)-- most proposed hypotheses were tested two times with the data collected at 
the pre-test and post-test. This doubled the number of the proposed hypotheses, with the 
exception of hypotheses 7, 8, and 9 (Table 2.1).   
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Table 2.1 Proposed research hypotheses 
 H Hypotheses 
Relationships 
among 
different 
measurements 
of creativity 
H1a1 Pre-test divergent thinking is positively related to pre-self-assessment of creative ability. 
H1a2 Post-test divergent thinking is positively related to post-self-assessment of creative ability. 
H1b1 Pre-test divergent thinking is positively related to expert assessment of creative product. 
H1b2 Post-test divergent thinking is positively related to expert assessment of creative product. 
H1c1 Pre-test self-assessment of creative ability is positively related to expert assessment of creative 
product. 
H1c2 Post-test self-assessment of creative ability is positively related to expert assessment of 
creative product. 
SEM  
TTCT 
H2a1 Pre-test attitude toward risk-taking is positively related to pre-test divergent thinking. 
H2a2 Pre-test attitude toward risk-taking is positively related to post-test divergent thinking. 
H2a3 Post-test attitude toward risk-taking is positively related to post-test divergent thinking. 
H3a1 Past creative experience is positively related pre-test divergent thinking. 
H3a2 Past creative experience is positively related post-test divergent thinking. 
H4a1 Pre-test divergent thinking is positively related to post-test divergent thinking. 
H5a Pre-test attitude toward risk-taking is positively related to post-test attitude toward risk-taking. 
SEM 
SACA 
H2b1 Pre-test attitude toward risk-taking is positively related to pre-test self-assessment of creative 
ability. 
H2b2 Pre-test attitude toward risk-taking is positively related to post-test self-assessment of creative 
ability. 
H2b3 Post-test attitude toward risk-taking is positively related to post-test self-assessment of creative 
ability. 
H3b1 Past creative experience is positively related pre-test self-assessment of creative ability. 
H3b2 Past creative experience is positively related post-test self-assessment of creative ability. 
H4b2 Pre-test self-assessment is positively related to post-test self-assessment of creative ability. 
H5b Pre-test attitude toward risk-taking is positively related to post-test attitude toward risk-taking. 
 Past creative experience is positively related to post-test attitude toward risk-taking 
 Past creative experience is positively correlated with pre-test attitude toward risk-taking 
Training effect 
from PETE 
H6a Participants' evaluation of training effectiveness is positively related to the change in divergent 
thinking after the training (difference between post-test and pre-test of divergent thinking). 
H6b Participants' evaluation of training effectiveness is positively related to the change in self-
assessment of creative ability (difference between post-test and pre-test of self-assessment of 
creative ability). 
Training effect H7a Divergent thinking is higher after completing training than before the training. 
H7b Self-assessment of creative ability is higher after completing training than before the training. 
H7c Participant attitude toward risk-taking is higher after completing training than before the 
training. 
Training effect 
between 2012 
and 2013 
sample 
H8a The training effect on divergent thinking is different between samples. 
H8b The training effect on self-assessment of creativity is different between samples. 
H8c The training effect on risk-taking is different between samples. 
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Table 2.1 (continued) 
 
RTM 
H9a For divergent thinking, pre-test score is negatively related to the difference between post-test 
score and pre-test score 
H9b For self-assessment of creativity, pre-test score is negatively related to the difference between 
post-test score and pre-test score 
H9c For attitude toward risk-taking, pre-test score is negatively related to the difference between 
post-test score and pre-test score 
Note: RTM means regression to the mean 
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CHAPTER 3 METHOD 
To test the proposed hypotheses (Table 2.1), two studies were conducted. In both studies, 
the purpose was to investigate the relationship among different assessments of creativity, 
examine how antecedents influence creativity before and after creativity training, and evaluate 
the effectiveness of the creativity training program. This chapter presents general research 
design, participants, questionnaire design, procedure, and data analysis method.  
3.1 Research Design 
The research design included a quantitative approach to answer the research questions. 
Three types of questionnaires—self-reported questionnaires, expert assessment of creative 
product, and the Torrance Test of Creative Thinking—were utilized to gather data. Data was 
collected at two time points: before the training and after the training.  
3.2 Participants 
Research participants were students enrolled in an undergraduate course, AESHM 222 
Creative Thinking and Problem Solving. AESHM 222 is an elective course offered in the 
College of Human Sciences at Iowa State University. The course focuses on creative thinking 
concepts, strategies, and methods. It helps students apply creative thinking techniques to: view 
things from different perspectives, identify unique opportunities, solve problems, generate 
multiple unique ideas, and evaluate ideas. The first study was conducted in the spring semester 
of 2012. The course included nine quizzes, 24 creative mini-projects, three full-scale projects, 15 
reflective journals, and a portfolio. The second study was conducted in the spring semester of 
2013. The course included nine quizzes, 12 creative mini-projects, three full-scale projects, 15 
reflective journals, a field trip, and a final project. The course was taught by different instructors 
in the spring of 2012 and spring of 2013. The research was approved by the Iowa State 
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University Human Subjects Institutional Review Board (IRB) (Appendixes A & B). All students 
enrolled in the course were invited to participate in the study. If they agreed to participate, they 
were asked to sign a consent form (Appendix C).  
3.3 Questionnaire Design 
In the current study, three types of assessments were used to evaluate student creativity: 
self-reported assessment of creative ability, expert assessment of creative product, and the 
Torrance Test of Creative Thinking. In addition, a questionnaire with self-reported assessment 
included a scale to measure attitude toward risk-taking, past creative experience, and participant 
evaluation of training effectiveness. Participant demographic characteristics were also collected. 
The self-reported questionnaire and Torrance Test of Creative Thinking were used twice for each 
sample: at the beginning of the course (pre-test) and at the end of the course (post-test). The 
expert assessment of creative product was used once in each sample. The self-assessment of 
creative ability (SACA) scale was used to measure participants’ beliefs about their abilities to 
generate original ideas. The expert assessment of creative product (EACP) scale was used to 
assess creativity of products created by participants. The Torrance Test of Creative Thinking 
(TTCT) was used to measure divergent thinking, or creative thinking process.  
3.3.1 Self-reported Questionnaires 
3.3.1.1 Spring 2012 
The questionnaire included self-assessment of creative ability (SACA), attitude toward 
risk-taking, past creative experience, as well as demographics (Appendix D). In addition to these 
scales, the post-questionnaires included participants' evaluation of training effectiveness (PETE) 
(Appendix E). A Likert 7-point scale was used for SACA, attitude toward risk-taking, and PETE. 
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Demographic information was also collected. All self-reported scales are described below in 
section 3.3.1.3.  
3.3.1.2 Spring 2013 
The questionnaire included self-assessment of creative ability (SACA), attitude toward 
risk-taking, past creative experience, as well as demographics (Appendix F). All of the scales 
were the same as spring 2012 except for past creative experience, which was adapted from 
Biographical Inventory of Creative Behaviors (BICB) (Batey, 2007). The post-questionnaires 
also included participants' evaluation of training effectiveness (PETE) (Appendix G). A Likert 7-
point scale was used for SACA, attitude toward risk-taking, and PETE. Demographic 
information was also collected.  
3.3.1.3 Self-reported scales 
Past creative experience (2012 questionnaire): In the previous studies, past creative 
experience has been referred to as self-reported past creative experience, or activities (e.g., 
Hocevar, 1981), or creative achievements (e.g., Batey, 2007). Despite different names, the 
measurements were very similar: the scale asked participants to indicate whether they 
participated in creative activities such as exhibited or performed works of art, published poems, 
stories or articles, invented patentable devices, participated in plays, etc. Past creative experience 
scale was adapted from the above multiple studies (Appendix D). It included the following 
activities: painting/drawing, singing, dancing, poetry/writing, theater, playing a musical 
instrument, photography, crafting, and other creative activities. Participants were asked to 
indicate if they have been involved in these activities. To score this measure, all activities that 
participants had marked were summed up. Past creative experience scale was only included in 
the pre-test questionnaire.  
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Past creative experience (2013 questionnaire): Past creative experience was measured by 
the Biographical Inventory of Creative Behaviors (BICB) (Batey, 2007). It was an assessment of 
everyday creative experiences. Students were required to indicate how many activities they had 
been involved in the past 12 months from a list of 34 activities. Past creative experience scale 
used in the 2012 questionnaire was replaced with BICB because the later contained a more 
comprehensive list of creative experiences (Batey, 2007), and some researchers reported a 
positive correlation between past creative experience measured by BICB and creativity (e.g., 
Furnham et al., 2008: r = .33**; Furnham et al., 2011: r = .40**). The reliability of this scale was 
.74. To score this measure, all activities marked by a participant were summed up. Similar to the 
2012 questionnaire, BICB scale was only included in the pre-test survey (Appendix F). 
Self-assessment of creative ability (SACA): In previous research, SACA was also referred 
to as self-rating of creativity (e.g., Fleith, Renzulli, & Westberg, 2002; Priest, 2006), self-
reported creativity (e.g., Park, Lee, and Hahn, 2002), self-perception of creativity (e.g., Silvia, 
Kaufma, & Pretz, 2009; George & Zhou; 2001), or creative self-efficacy (e.g., Maddux & 
Gosselin, 2003; Tierney & Farmer; 2002). Although the names of the scales were different, the 
items to measure each construct were very similar: for example, an item from creative self-
perception scale was “I am a good source of creative ideas”, an item from creative self-efficacy 
was “I feel that I am good at generating novel ideas.” In the current study, SACA was adapted 
from several previous studies (e.g., George and Zhou; 2001; Tierney & Farmer; 2002) and 
included 11 items (Appendix D, E, F, and G). The example items were “I am a creative 
individual”, “I am good at coming up with unique ideas”, and “I use my creative abilities when 
faced with challenges.”  
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Attitude toward risk-taking: In previous studies, risk-taking was conceptualized and 
operationalized differently. Risk-taking propensity refers to an individual’s risk taking 
tendencies (Sitkin & Pablo, 1992), or a general willingness to take risks (MacCrimmon & 
Wehrung, 1990). Example items were: “When I have more than one option for a task, I tend to 
choose the riskiest one” and “I will take risky action even when I lack all relevant information 
for the task at hand.” Willingness to take risks at work was defined as “a willingness to engage in 
potential risks at work in an effort to produce positive organizationally relevant outcomes such 
that one is open to the possibility of negative personal outcomes as a result” (Dewett, 2006, p. 
260). Example items are: “When I think of a good way to improve the way I accomplish my 
work, I will risk potential failure to try it out”, and “I will take a risk and try something new if I 
have an idea that might improve my work, regardless of how I might be evaluated.” In the 
current study, attitude toward risk-taking was defined as when given a choice, a decision maker's 
tendency/attitude to take or to avoid risk (Sitkin & Pablo, 1992). The items were similar to risk-
taking propensity, or a general willingness to take risks (Sitkin & Pablo, 1992; MacCrimmon & 
Wehrung, 1990). The example items were “I take risks with my ideas” and “I am comfortable 
taking risk” (Appendix D, E, F, and G).  
Participants' evaluation of training effectiveness (PETE): The scale was designed to 
measure how the course objectives were accomplished with respect to learning outcomes. The 
scale consisted of 16 items (Appendix E and G) and was included only in post-test 
questionnaires, both in 2012 and 2013 samples. The example items were: “After completing the 
course, it is much easier for me to think of many different ideas”, “After completing the course, I 
am definitely a more creative person”, and “After completing the course, I am comfortable 
taking risks in a public setting.”    
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 Demographic Information: Participants’ demographic information was obtained using 
seven items: age, gender, race, academic major, academic classification, GPA, and SAT.   
3.3.2 Expert assessment of Creative Product  
One-item measure was designed to assess student creativity. Expert assessment of 
creative product (EACP) used a Likert 7-point scale (Appendix H). The item was: “How creative 
is this project?” Three trained experts (the instructor of the spring 2012 course, the instructor of 
the spring 2013 course, and the author of this dissertation) evaluated the creativity of 
assignments completed by individual students. The experts agreed that both novelty/originality 
and appropriateness of the creative products were to be rated.  
Three mini projects were selected to be evaluated by the experts: The Square Challenge, 
Shooting Abstract Concepts, and New Creative Mini Project. Descriptions of the projects are 
provided below. The reasons for choosing the three mini projects were: (a) students completed 
mini projects individually; (b) students liked these three creative mini projects the most based on 
instructors perceptions and students reactions in their journals; (c) the projects were exactly the 
same in spring 2012 and spring 2013; and (d) the three projects were completed at different times 
during the semester: at the beginning of the semester (Square Challenge), middle of the semester 
(Shooting Abstract Concepts), and at the end of the semester (New Creative Mini Project). 
Students had one week to complete each of the projects. 
Square Challenge: Students were asked to find square objects around them and take 15 
pictures (spring 2012) or 10 pictures (spring 2013) of these square objects. Each square had to 
take up the same amount of space and be framed in the same place in each photograph. This 
project helped to see daily familiar things in new and different ways. This ability is essential for 
creativity.  
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 Shooting Abstract Concepts: Students were instructed to take 5 pictures that characterize 
one of the following abstract words: think, loud, tired, clever, and religious. The purpose of the 
project was to think of creative ideas to express the abstract concepts. 
 Developing a New Creative Mini Project: Students were asked to design a new creative 
mini-project that can potentially become a part of the course in future semesters. The mini 
project has to be an original idea and stimulate student creative thinking. In comparison with the 
first two projects, this one had to be submitted in a written format. 
3.3.3 Torrance Test of Creative Thinking  
Figural format of Torrance Test of Creative Thinking (TTCT) was used to measure 
divergent thinking (Cramond, Matthews-Morgan, Bandalos, & Zuo, 2005; Torrance, 1966; 
Torrance, 1999). The test is available in two forms, A and B, which can be used for pre-test and 
post-test. Form A was used for pre-test (Appendix I) and Form B was used for post-test 
(Appendix J). TTCT measures five dimensions of creativity (fluency, originality, elaboration, 
abstractness of titles, and resistance to premature closure) and thirteen creative strengths 
(emotional expressiveness, storytelling articulateness, movement or action, expressiveness of 
titles, synthesis of incomplete figures, synthesis of lines or circles, unusual visualization, internal 
visualization, extending or breaking boundaries, humor, richness of imagery, colorfulness of 
imagery, and fantasy). All of them are combined in a Creative Index, which reflects participant 
overall level of creativity (Torrance, 2008a; Torrance, 2008b). Creative Index is calculated based 
on participant age and grade. In the current study, Creative Index based on age was used to 
represent TTCT scores, because all of the participants were college students and their academic 
level was the same (13th grade). Figural format of TTCT consists of three activities (picture 
construction, picture completion, and lines/circles) and takes 30 minutes to complete. 
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Participants were instructed to create/draw as original, complete, and interesting story as they 
can and include titles for each drawing/story. According to Cropley (2000), median inter-rater 
reliability of TTCT range from .90 to .97.   
3.4 Procedure 
 Two data sets were collected: sample 1 included students enrolled in AESHM 222 course 
during spring 2012 semester and sample 2 included students enrolled in the same course during 
spring 2013 semester. All students, who enrolled in AESHM 222 during spring 2012 and spring 
2013 semester, were invited to participate in the research. The instructors of AESHM 222 
explained the purpose of the study and distributed consent forms for students to sign. The 
instructors and the author of this study administered the instruments. All students enrolled in the 
course had agreed to participate in the study. In each sample, data were collected at the 
beginning and at the end of the course. 
For the pre-test data, students completed a self-reported pre-questionnaire (Appendix D 
for 2012; Appendix F for 2013) and TTCT, form A (Appendix I). TTCT was administered 
according to the guidelines provided by Scholastic Testing Services (STS) (TTCT, 2014). 
Completed TTCT booklets were mailed to STS for scoring. Data from both self-reported pre-
questionnaires and TTCT results were entered in a spreadsheet. 
 For the post-test data, students completed a self-reported post-test questionnaire 
(Appendix E for 2012; Appendix G for 2013) and TTCT, form B (Appendix J). TTCT was 
administered according to the guidelines from STS. After completing the test, the booklets were 
mailed to STS for scoring. Post-test data were matched for each individual participant with 
his/her pre-test data to create paired sample data. Expert assessment of creative product (EACP) 
was conducted at the end of the semester (Appendix H). 
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3.5 Data Analysis 
The data was coded and cleaned in SPSS 20 (Statistical Package for the Social Sciences). 
To adjust miscoding, the frequency for all variables was calculated. Some variables (e.g., age 
and major) were recoded as nominal variables. Both complete (all questions answered) and 
incomplete (partial completion) individual data were used in the data analyses. However, 
repeated measures were only conducted on participants who participated in both the pre-test and 
post-test. Participants who added the course later and did not complete the pre-test questionnaire, 
or those who dropped the course before the end of the course and did not complete the post-test 
questionnaire, were excluded from repeated measures analyses.   
Analyses were completed using SPSS 20, SAS 9.3, and Mplus 6.0 software. First, using 
SPSS20, descriptive statistics for all research variables and demographics were computed, 
including: frequencies, means, and standard deviations. Factor analysis (principal component 
analysis with Promax rotation) was used for data reduction, summarization, and to assess 
construct validity. The items kept in the study had to meet the following criteria: item loadings 
had to be higher than .50 and the loading in other constructs had to be lower than .30. Factors 
with at least three items were kept. Reliability of the instruments was measured using 
Cronbach’s alpha internal consistency test. A score of .70 or higher of Cronbach’s alpha 
indicated an acceptable level of reliability (Hair, Black, Babin, Anderson, & Tatham, 2010).  
A correlation matrix was calculated to help examine the relationships among variables 
and to determine the relationships among different creativity measurements (H1a, H1b, and 
H1c). Structural equation modeling (SEM) was conducted to test the proposed model (Figure 
2.4) and test the relationships among antecedents and creativity before and after the training 
(H2a, H2b, H2c, H3a, H3b, H3c, H4a, H4b, and H5). Correlations were used to examine the 
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relationship between participants evaluation of course effectiveness and the change in creativity 
(H6a and H6b). To determine the effect of the creativity training on participant creativity, a 
general linear model (GLM) of repeated measures, which provided analysis of variance when the 
same measurement was conducted twice on the same subject, was used to compare means before 
and after the training (H7a, H7b, H7c). Independent sample t-test was used to compare means 
between different groups (2012 sample and 2013 sample) to test hypotheses H8a, H8b, and H8c. 
Simple regression was used to examine whether regression to the mean (RTM) exists and to test 
hypotheses H9a, H9b, and H9c.   
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CHAPTER 4 RESULTS 
This chapter reports the results of the study. Several statistical software packages were 
used to analyze the data, including SPSS 20, Mplus 6.0, and SAS 9.3. Demographic 
characteristics of two samples, factor analysis, correlations, and the results of the research 
hypotheses tests are presented in the following sections.  
4.1 Sample Description 
In this study, the data was collected using two samples. Students enrolled in AESHM 222 
Creative Thinking and Problem Solving course during Spring 2012 semester constituted sample 
1. A total of 47 students (100% percent of the total class) participated in the research, including 
45 participants at the beginning of the course and 42 participants at the end of the course. The 
paired data (collected at the beginning and at the end of the course) sample size was 40. 
Participants’ age ranged from 18 to 23 (Table 4.1), with an average age of 20.49 years (SD = 
1.27). The majority of the participants were female students (n = 44, 97.8%), White or Caucasian 
(n = 38, 84.4%), and majored in apparel (n = 28, 62.2%) or event management (n = 12, 26.7%). 
Other ethnicities included Asian (n = 3, 6.7%), Hispanic or Latino (n = 2, 4.4%), and other (n = 
2, 4.4%). All participants were undergraduate students. Nearly half of them were juniors (n = 22, 
48.9%), 20% percent of them were sophomores or seniors (n = 9), and only 11.1% were 
freshmen (n = 5) (Table 4.1).  
 Students enrolled in the same course, AESHM 222, during Spring 2013 semester 
constituted sample 2. A total of 66 students (100% percent of the total class) participated in the 
study, including 64 participants at the beginning of the course and 48 participants at the end of 
the course. The paired data (collected at the beginning and at the end of the course) sample size 
was 46. The participants’ ages ranged from 18 to 27 (Table 4.1), with the average age being 
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20.65 years (SD = 2.04).The majority of the participants were female students (n = 58, 93.5%), 
White or Caucasian (n = 53, 85.5 %), and majored in event management (n = 41, 66.1%) or 
apparel (n =14, 22.6%). Other ethnicities included Asian (n = 4, 6.5%), Black or African 
American (n = 3, 4.8%), and Hispanic or Latino (n = 2, 3.2%). Except for one participant, all 
students in the sample were undergraduates (Table 4.1). The year in college distribution was as 
follows: 10 freshmen (16.1%), 13 sophomores (21%), 16 juniors (25.8%), and 22 seniors 
(35.5%).  
Most demographic characteristics between the two samples were very similar, including 
gender, ethnicity, education, GPA, and age. The distribution of academic major between the two 
samples was different. In the 2012 sample, the majority of participants majored in apparel (n = 
28, 62.2%), whereas the majority of students came from event management major in the 2013 
sample (n = 41, 66.1%).  
The level of statistical significance used in the study was typically .05 or .01 (Guadagno, 
2010). Because the sample sizes in the study were relatively small, a p value at .10 was also 
reported.  Guadagno (2010) suggested that a p-value of .10 or less but bigger than .05 can be 
reported as marginally significant. The symbols +, *, and ** were applied for the respective 
significance levels of .10, .05, and .01.  
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Table 4.1. Demographic Characteristics.  
  
 Sample 2012 Sample 2013 
Frequency 
(n) 
Percent (%) Frequency 
(n) 
Percent 
(%) 
Gender 
 
Male 1 2.2 4 6.5 
Female 44 97.8 58 93.5 
Total 45 100 62 100 
Ethnicity Asian 3 6.7 4 6.5 
Hispanic or Latino 2 4.4 2 3.2 
White or Caucasian 38 84.4 53 85.5 
Black or African American 0 0 3 4.8 
Other 2 4.4 0 0 
Total 45 100 62 100 
Education Freshman 5 11.1 10 16.1 
Sophomore 9 20.0 13 21.0 
Junior 22 48.9 16 25.8 
Senior 9 20.0 22 35.5 
Other 0 0 1 1.6 
Total 45 100 45 100 
Major 
 
  
Apparel 28 62.2 14 22.6 
Event management 12 26.7 41 66.1 
Other 5 11.1 7 11.3 
Total 45 100 45 100 
GPA 2.00-3.00 17 45.9 19 36.5 
3.01-3.5 13 35.1 20 38.5 
3.51-4.00 7 18.9 13 25 
 Total 37 100 52 100 
Age 
 
18-20 24 53.3 33 53.2 
21-23 21 46.3 23 37.1 
24-27 0 0 6 9.7 
Total 45 100 45 100 
 
 2012 Sample 2013 Sample 
 Min Max  Mean  SD Min Max Mean SD 
 18 23 20.49 1.27 18 27 20.65  2.04 
Note. Total sample size for 2012: n = 47, paired data sample size n = 40 
Total sample size for 2013: n = 66, paired data sample size n = 46 
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4.2 Factor Analysis, Reliability, and Correlation 
For the exploratory factor analysis, a Principal Component Analysis (PCA) with Promax 
rotation was conducted to reduce the data and extract factors. PCA is an appropriate method for 
data reduction (Fabrigar, Wegener, MacCallum, & Strahan, 1999) and is often adopted by 
consumer behavior and marketing researchers (Chen, 2011). The current study used the data 
collected in the 2012 sample to conduct the factor analysis. The items’ loading in one factor was 
higher than .50 and the loadings in other factors that were lower than .30 were kept (Kline, 
1998). Factors with at least three items were kept.  
A total of 15 items from the 2012 sample’s self-assessment scales were used to conduct 
factor analysis. The data were collected in the pre-test, at the beginning of the semester. Two 
factors were extracted from the 15 items (Table 4.2). The first eigenvalue (8.81) accounted for 
58.7% of the variation and the second eigenvalue (1.55) accounted for 10.33%, for a total 
variation of 69.04%. The first factor, self-assessment of creative ability (SACA), contained ten 
items (M = 49.38, SD = 9.96). The scale reliability measured with Cronbach’s α was .95. The 
second factor, attitude toward risk-taking (Risk), consisted of four items (M = 17.42, SD = 4.56). 
The scale reliability measured with Cronbach’s α was .80. One item (I like playing with different 
ideas) loaded on both factors and therefore was deleted from the scales.  
Sixteen items from a scale to measure participants' evaluations of training effectiveness 
(PETE) were used to conduct an exploratory factor analysis. The data were collected in the post-
test at the end of the course, using 2012 sample. All items loaded on one factor with eigenvalue 
of 11.90 and accounted for 74.35% of the variation (Table 4.2). The extracted PETE factor (M = 
88.26, SD = 17.33), consisting of 16 items, had a reliability of .98 measured by Cronbach’s α.  
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Table 4.2. Factor analysis results.   
Items SACA 
(α = .95) 
Risk  
(α = .80) 
PETE 
 (α = .98) 
I am a creative individual .959   
I am a creative problem-solver .994   
I come up with original solutions to my daily problems .660   
I use my creative abilities when faced with challenges .937   
I am good at coming up with unique ideas .930   
I always consider alternative solutions to a problem on hand .571   
My ideas are different from others’ ideas .871   
I like to consider a problem from different perspectives .582   
I like playing with different ideas .591 .365  
I always think of new ways doing things .714   
It is easy for me think of many ideas when looking for an answer to a question .677   
    
I take risks with my ideas  .737  
I am not afraid of failure  .867  
I am comfortable with others critiquing my ideas  .549  
I am comfortable taking risk  .968  
    
After completing AESHM 222 course, … 
 
   
it is much easier for me to think of many different ideas   .838 
I am definitely a better creative problem-solver   .857 
it is easier for me to deal challenges of my everyday life   .890 
I can think of more unique ideas   .884 
I always look for alternative solutions to a problem   .892 
I come up with ideas that are different from other people’s idea   .833 
I always go beyond one idea or first solution to a problem   .821 
I always consider a problem from different perspectives   .802 
I always think of new ways to do things   .877 
I am more comfortable taking risks with my ideas   .939 
I am getter prepared to failure   .859 
I am more comfortable with others critiquing my ideas   .873 
I am comfortable taking risks in a public setting   .804 
I can come up with original solutions to my daily problems   .872 
I am definitely a more creative person   .881 
I am not afraid to communicate my new ideas   .863 
    
Number of items 10 4 16 
Eigenvalue 8.81 1.55 11.90 
Extraction variance (%) 58.7 10.33 74.35 
Mean 49.38 17.42 88.26 
Standard deviation 9.96 4.56 17.33 
Note. SACA: self-assessment of creative ability; Risk: attitude toward risk-taking; PETE: participants' evaluations of 
training effectiveness 
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Expert assessment of creative projects was done by evaluating three student projects by 
three experts. The reliability of the three projects’ assessment in 2012 and 2013 were as follows 
(Table 4.3). For the 2012 sample, Cronbach’s α for each of the three projects were: .78 (M = 
4.41, SD = 1.15), .72 (M = 4.36, SD = 1.00), and .78 (M = 4.38, SD = 1.11). For the 2013 sample, 
Cronbach’s α were: .71 (M = 4.51, SD = .69), .70 (M = 3.54, SD = .94), and .68 (M = 4.34, SD = 
1.04). The average scores of these three projects were calculated as expert assessment of creative 
product (EACP) for the 2012 (M = 4.39, SD = .77) and 2013 samples (M = 4.03, SD = .74) 
(Table 4.4).   
Table 4.3. Expert assessment of creative product for three student projects. 
 2012 sample 2013 sample 
α M SD  α M SD 
Project 1 .78 4.41 1.15 .71 4.51 .69 
Project 2 .72 4.36 1.00 .70 3.54 .94 
Project 3 .78 4.38 1.11 .68 4.34 1.04 
 
For both 2012 and 2013 sample, all research constructs’ distributions and central 
tendencies are reported in Table 4.4: sample size, mean, standard deviation, minimum value, and 
maximum value. The research constructs included:  
- expert assessment of creative product (EACP);  
- participant evaluation of training effectiveness (PETE);  
- past creative experience (Experience),  
- pre- and post-test of attitude toward risk-taking (Risk1 and Risk2), 
- pre- and post-test of self-assessment of creative ability (SACA1 and SACA2), and  
- pre- and post-test of Torrance Tests of Creative Thinking scores (TTCT1 and 
TTCT2). 
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Most constructs’ distributions and central tendencies were very similar between the two samples, 
except for past creative experience. The mean of past creative experience was 4.71 (SD = 1.87, 
Mini = 1, Maxi = 8) in the 2012 sample, while the mean of past creative experience was 10.03 
(SD = 4.16, Mini = 3, Maxi = 20) in the 2013 sample. The difference was due to a different scale 
used to measure the construct in 2013. A different scale was used in the 2013 sample because 
previous research reported a high reliability (.74) and a positive relationship between creativity 
and past creative experience as measured by this scale (e.g., Furnham et al., 2008; Furnham et 
al., 2011). A total of nine creative activities measured past creative experience in the 2012 
sample, but there were 34 activities in the 2013 sample.   
Table 4.4. Descriptive statistics of the research constructs.  
 2012 sample 2013 sample 
 n M SD Mini Maxi n M SD Mini Maxi 
EACP 40 4.39 .77 3 6.11 64 4.03 .74 1.67 5.67 
TTCT1 43 107.77 15.87 76 147 64 112.59 12.46 77 148 
TTCT2 42 115.14 14.64 82 149 49 113.41 13.82 86 150 
Risk1 45 17.42 4.56 8 26 62 18.95 3.81 9  28 
Risk2 41 19.44 5.27 8 27 48 20.71 4.40 7 28 
SACA1 45 49.38 9.96 31 67 62 50.56 7.43 34 67 
SACA2 42 53.43 9.55 24 69 48 54.56 6.96 38 68 
PETE 42 88.26 17.33 35 112 48 93.35 12.48 51 112 
Experience 45 4.71 1.87 1 8 61 10.03 4.16 3 20 
Note: Pre-test data is labeled with “1”; post-test data is labeled with “2”.  
Table 4.5 provides correlation coefficients between the research variables for both 
samples. The antecedents of creativity (past creative experience and attitude toward risk-taking 
measured at the pre-test and at the post-test), three measurements of creativity (divergent 
thinking measured by TTCT, self-assessment of creative ability (SACA), expert assessment of 
creative product (EACP), and participants evaluation of training effectiveness (PETE), were 
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included in the following table. Significant correlations between the research constructs ranged 
from moderately correlated to highly correlated (.21 to .84). 
 
 
 
Table 4.5. Correlations among research variables, 2012 sample and 2013 sample  
 
Note: + p = .10, *p = .05, **p = .001.  
2012  
 
2013  
1 
Experience 
2 
TTCT1 
3 
TTCT2 
4 
SACA1 
5 
SACA2 
6 
EACP 
7 
Risk1 
8 
Risk2 
9 
PETE 
1. Experience(r) 
        p 
        n 
1 .01 
.93 
43 
-.04 
.81 
40 
.23 
.13 
45 
.27+ 
.09 
40 
.16 
.33 
38 
.12 
.43 
45 
.32* 
.05 
39 
.19 
.24 
40 
2. TTCT1 .08 
.53 
61 
1 .50** 
.001 
40 
-.08 
.60 
43 
-.06 
.70 
40 
.32* 
.05 
38 
-.11 
.50 
43 
.14 
.40 
39 
-.05 
.79 
40 
3. TTCT2 .13 
.39 
45 
.47** 
.001 
47 
1 .04 
.80 
40 
.003 
.98 
42 
.12 
.47 
37 
.06 
.72 
40 
.002 
.99 
41 
.007 
.97 
42 
4. SACA1 .21+ 
.10 
61 
-.02 
.87 
62 
.13 
.38 
46 
1 .72** 
.0001 
40 
.36* 
.03 
38 
.70** 
.0001 
45 
.34* 
.04 
39 
.47** 
.002 
40 
5. SACA2 .15 
.35 
44 
.03 
.87 
46 
.20 
.17 
48 
.57** 
.0001 
45 
1 .12 
.47 
37 
.54* 
.0001 
40 
.69* 
.0001 
41 
.84** 
.0001 
42 
6. EACP .14 
.29 
60 
.01 
.94 
62 
.06 
.70 
49 
.17 
.21 
61 
.10 
.52 
48 
1 .13 
.44 
38 
.02 
.89 
36 
.09 
.61 
37 
7. Risk1 .19 
.15 
61 
.01 
.95 
62 
.08 
.61 
46 
.39** 
.002 
62 
.34* 
.02 
45 
.22+ 
.09 
61 
1 .55** 
.0001 
39 
.44** 
.005 
40 
8. Risk2 -.10 
.52 
44 
.04 
.81 
46 
.08 
.61 
46 
.01 
.93 
45 
.55** 
.0001 
48 
.05 
.75 
48 
.38** 
.01 
45 
1 .81** 
.0001 
41 
9. PETE -.02 
.88 
44 
.01 
.95 
46 
.07 
.62 
48 
.36* 
.02 
45 
.80** 
.0001 
48 
.03 
.83 
48 
.31* 
.04 
45 
.58** 
.0001 
48 
1 
68 
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4.3 Research Hypotheses Testing 
4.3.1 The Relationships between Different Measurements of Creativity 
Hypotheses 1 tested the relationship between different measurements of creativity. 
Specifically, creativity was assessed using (a) Torrance Test of Creative Thinking to measure 
divergent thinking, (b) self-assessment of creative ability, and (c) expert assessment of creative 
product to evaluate student creative products. Torrance Test of Creative Thinking (TTCT) and 
self-assessment of creative ability (SACA) were used twice, at the beginning of the course (pre-
test labeled with “1”) and at the end of the course (post-test labeled with “2”). Expert assessment 
of creative product (EACP) was used one time and was an average value based on evaluation of 
three student creative projects at the beginning, the middle, and the end of the class. There were 
several reasons why the average of these three projects was used to get a score to represent 
expert assessment of creative product. First, it was done to avoid a possible bias when a single 
project represents a student’s creativity. In this case, if students liked/disliked one project more 
than the others, or did not invest sufficient time to complete the project, it might be reflected in 
the score of the creativity. Second, there were not enough individual projects to assess creativity 
of student assignments twice: at the beginning of the course and at the end of the course.     
The results of testing hypotheses 1 are reported separately for each of the two samples, 
2012 and 2013. Pearson correlation coefficient was used to test the hypotheses (Howell, 2002).  
Only in the 2012 sample pre-test, hypotheses 1, which proposed that the three measurements of 
creativity were positively correlated with each other, were partially supported (Table 4.5). 
TTCT1 was significantly correlated with EACP (H1b1: r = .32, p = .05). SACA1 was 
significantly correlated with EACP (H1c1: r = .36, p = .03). However, TTCT1 was not correlated 
with SACA1 (H1a1: r = -.08, p = .60). In the 2012 sample post-test, no correlation was found 
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between TTCT2 and SACA2 (H1a2: r = .003, p = .98); between TTCT2 and EACP (H1b2: r = 
.12, p = .47); and between SACA2 and EACP (H1c2: r = .12, p = .47).   
For the 2013 sample, hypotheses 1, which proposed that the three measurements of 
creativity were positively correlated with each other, were not supported (Table 4.5). For the pre-
test, no correlation was found between TTCT1 and SACA1 (H1a1: r = -.02, p = .87); between 
TTCT1 and EACP (H1b1: r = .01, p = .94); and between SACA1 and EACP (H1c1:  r = .17, p = 
.21). At the post-test, similarly, there were no correlations between TTCT2 and SACA2 (H1a2: r 
= .03, p = .87); between TTCT2 and EACP (H1b2: r = .06, p = .70); and between SACA2 and 
EACP (H1c2:  r = .10, p = .52). To summarize, out of 12 tested hypotheses (three hypotheses in 
pre-test and three hypotheses in post-test in each of the two samples), only two were supported 
(pre-test 2012 sample). 
4.3.2 Analysis of Creativity Antecedents before and after Training  
4.3.2.1 Research Model 
 The proposed research model consisted of two antecedents, past creative experience and 
attitude toward risk-taking (Risk), and a creativity variable, which was measured by Torrance 
Tests of Creative Thinking (TTCT) and self-assessment of creative ability (SACA). Expert 
assessment of creative product (EACP) was not included in the proposed model because it was 
assessed one time.  Except for past creative experience, the other variables in the model were 
measured twice: in the pre-test (Risk1, TTCT1, and SACA1) and the post-test (Risk2, TTCT2, 
and SACA2). As the dependent variable, creativity, was operationalized using two different 
constructs, divergent thinking measured by TTCT and participant self-assessment of creative 
ability (SACA), there were two versions of the proposed research model and associated 
hypotheses. In the first model, creativity was operationalized as divergent thinking and measured 
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with TTCT (Figure 4.1). In the second model, creativity was operationalized as self-assessment 
of creative ability (Figure 4.2). In addition, both models were tested for the 2012 and 2013 
samples. Therefore, there were a total of four models.  
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Figure 4.1. Research model: Predicting divergent thinking 
 
 
 
 
 
 
 
 
 
 
 
Figure 4.2. Research model: Predicting self-assessment of creativity  
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The research models and associated hypotheses were tested using Mplus 6.0. Structural 
equation modeling (SEM), which uses a maximum likelihood estimation procedure, was utilized 
to assess the models and model fit (Bentler & Bonnet, 1980). For the recommended goodness-of-
fit indices, researchers have suggested that  2 should be close to zero; p value is greater than .05; 
Comparative Fit Index (CFI) should be equal to or greater than .95; Standardized Root Mean 
Residual (SRMR) should be equal to or less than .08; Root Mean Square Error of Approximation 
(RMSEA) should be equal to or less than .06 (Bentler & Bonnet, 1980; Brown & Cudek, 1993; 
Hu & Bentler, 1999) (Table 4.6).  
Table 4.6 SEM fit indices guidelines 
Measures of fit Fit guidelines 
 2  2 close to zero 
p-value p-value > .05 
CFI CFI ≥ .95  
SRMR ≤ .08 
RMSEA ≤ .06 
Source: (Bentler & Bonnet, 1980) 
For the 2012 sample, the proposed model with the TTCT as a measurement of creativity 
indicated a non-acceptable fit (χ² (2) = 3.57, p = .17, CFI = .93, SRMR = .06, RMSEA = .14). 
Standardized path coefficients (β) and t-values for each path in the model were provided (Figure 
4.3). None of the proposed predictors, past creative experience, Risk1, and Risk2, had a 
significant effect on TTCT1 or TTCT2. Therefore, hypotheses H2a1, which proposed that Risk1 
is positively related to TTCT1 (β = -.10, t = -.64, p = .52); H2a2, which proposed that Risk 1 is 
positively related to TTCT2  (β = .05, t = .32, p = .75); H2a3, which proposed that Risk2 is 
positively related to TTCT2 (β = .14, t = .85, p = .40); H3a1, which proposed that past creative 
experience is positively related to TTCT1 (β = -.03, t = .21, p = .83), and H3a2 , which proposed 
that past creative experience is positively related to TTCT2 (β = -.10, t = -.72, p = .47), were not 
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supported. Past creative experience and Risk1 did not explain a significant proportion of variance 
in the TTCT1 (R2 (TTCT1) = .01).  
Hypotheses H4a, which proposed that TTCT1 is positively related to TTCT2 (β = .52, t = 
4.56, p <.0001), and H5a, which proposed that Risk1 is positively related to Risk2 (β = .55, t = 
4.91, p <.0001), were supported. TTCT1, past creative experience, Risk1, and Risk2 together 
explained 29 percent of variance in TTCT2 (R2 (TTCT2) = .29). Risk1 accounted for 30 percent of 
variance in Risk2 (R2 (Risk2) = .30).  
 
 
 
 
 
 
 
 
 
Figure 4.3. Research model: Predicting divergent thinking (2012 sample: n = 40).  
Notes: +p = .10, *p = .05, **p = .001. Solid line means significant path; dotted line - insignificant path.  
For the 2012 sample when SACA was a measurement of creativity, the majority of the fit 
indices of the proposed model indicated a very good level of fit (χ² (2) = 3.49, p = .17, CFI = .98, 
SRMR = .07) except for RMSEA = .14, which should be less than .06 (Figure 4.4). Hypotheses 
H2b1, which proposed that Risk1 is positively related to SACA1 (β = .63, t = 6.64, p <.0001), and 
H2b3, which proposed that Risk2 is positively related to SACA2 (β = .60, t = 6.79, p <.0001), 
were supported. However, unlike the proposed positive relationship in Hypothesis H2b2, Risk1 
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was found to negatively influence SACA2 (β = -.24, t = -2.20, p =.03). Hypotheses H3b1, which 
proposed that past creative experience is positively related to SACA1 (β =.15, t = 1.29, p =.20), 
and H3b2, which proposed that past creative experience is positively related to SACA2 (β = -.06, 
t = -.75, p =.45), were not supported. Past creative experience and Risk1 together explained 
almost half of variance in SACA1 (R2 (SACA1) = .45).  
Hypothesis H4b, which proposed that SACA1 is positively related to SACA2 (β = .69, t 
= 7.21, p <.0001), was supported. Hypothesis H5b, which proposed that Risk1 is positively 
related to Risk2 (β = .55, t = 4.91, p <.0001), was supported. The results of H5a in the Figure 4.3 
and H5b in the Figure 4.4 were the same because the research variables (Risk1 and Risk2) and 
the proposed relationships between them were the same in these two models. Seventy nine 
percent of the variance of SACA2 was accounted for by SACA1, Risk1, Risk2, and past creative 
experience (R2 (SACA2) = .79). Risk1 explained 30 percent variance in Risk2 (R
2 (Risk2) = .30).  
 
 
 
 
 
 
 
 
 
 
Figure 4.4. Research model: Predicting self-assessment of creative ability (2012 sample, n = 40). 
Notes: +p = .10, *p = .05, **p = .001. Solid line means significant path; dotted line - insignificant path.  
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For the 2013 sample, the proposed research model with TTCT as a measurement of 
creativity indicated a non-acceptable fit (χ² (2) = 3.4, p = .18, CFI = .91, SRMR = .05, RMSEA = 
.12) (Figure 4.5). None of the proposed predictors, past creative experience, Risk1, and Risk2, 
had a significant effect on TTCT1 or TTCT2. Hypotheses H2a1, H2a2, H2a3, H3a1, and H3a2, 
were not supported. Hypotheses H4a, which proposed that TTCT1 is positively related to TTCT2 
(β = .47, t = 43.98, p <.0001), and H5a, which proposed that Risk1 is positively related to Risk2 
(β = .38, t = 3.04, p <.0001), were supported. Past creative experience and Risk1 did not explain 
a significant proportion of variance in TTCT1 (R2 (TTCT1) = .03). TTCT1, past creative 
experience, Risk1, and Risk2 together explained 23 percent of TTCT2 (R2 (TTCT2) = .23). Risk1 
accounted for 15 percent of variance in Risk2 (R2 (Risk2) = .15). 
 
 
 
 
 
 
 
 
 
 
Figure 4.5. Research model: Predicting divergent thinking (2013 sample: n = 46).  
Notes: +p = .10, *p = .05, **p = .001. Solid line means significant path; dotted line - insignificant path. 
For the 2013 sample, the majority of fit indices in the proposed model with SACA as a 
measurement of creativity indicated a good level of fit (χ² (2) = .3.83, p = .15, CFI = .97) except 
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for SRMR and RMSEA (SRMR = .13, RMSEA = .14, and they should be less than .08 and .06, 
respectively) (Figure 4.6). Hypotheses H2b1, which proposed that Risk1 is positively related to 
SACA1 (β = .34, t = 2.62, p = .009), H2b3, which proposed that Risk2 is positively related to 
SACA2 (β = .60, t = 7.33, p < .0001), were supported.  However, H2b2, which proposed that 
Risk1 is positively related to SACA2 (β = -.15, t = -1.09, p = .13), was not supported. 
Hypotheses H3b1, which proposed that past creative experience is positively related to SACA1 
(β = .18, t = 1.29, p = .20), and H3b2, which proposed that past creative experience is positively 
related to SACA2 (β = .10, t = 1.09, p = .27), were not supported.  
Hypothesis H4b, which proposed that SACA1 is positively related to SACA2 (β = .56, t 
= 76.48, p < .0001), was supported. Hypothesis H5b, which proposed that Risk1is positively 
related to Risk2 (β = .38, t = 3.04, p < .002), was supported, and it had the same results as H5a. 
Eighteen percent of the variance in SACA1 was explained by past creative experience and Risk1 
(R2 (SACA1) = .18). Seventy percent of the variance in SACA2 was accounted for by SACA1, 
Risk1, Risk2, and past creative experience (R2 (SACA2) = .70). Fifteen percent of variance of Risk2 
was explained by Risk1 (R2 (Risk2) = .15).  
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Figure 4.6. Research model: Predicting self-assessment of creative ability (2013 sample: n = 46. 
Notes: +p = .10, *p = .05, **p = .001. Solid line means significant path; dotted line - insignificant path.  
4.3.2.2 Fully-Recursive Model 
 Because the proposed model did not have a good fit, a test of fully-recursive model 
including all possible paths was conducted using SEM for both samples. Correlation rather than 
causal relationship was tested between the exogenous2 variables: past creative experience and 
attitude toward risk-taking in the pre-test. Exogenous variables influence endogenous variables 
but not the other way around (Cohen & Cohen, 1983). However, endogenous variables may have 
causal effects on other endogenous variables (Cohen & Cohen, 1983). In the current study, 
endogenous variables were: pre-test creativity, post-test creativity, and post-test attitude toward 
risk-taking. Therefore, the relationship between past creative experience and post-test attitude 
toward risk-taking and the relationship between pre-test divergent thinking and post-test attitude 
                                                 
2 Exogenous, or independent, variables are not caused by any other variable in the model (Cohen 
& Cohen, 1983) 
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toward risk-taking were causal relationships tested in the fully recursive model. In addition, 
correlation between two exogenous variables was tested. 
For the 2012 sample, when the TTCT was a measurement of creativity, the fully-
recursive model suggested a new marginally significant path from past creative experience to 
Risk2 (β = .23+, t = 1.83, p = .07) (Figure 4.7). However, the correlation between past creative 
experience and Risk1 was found to be insignificant (r = .17, t = 1.11, p = .27). In addition, 
TTCT1 had no effect on Risk2 (β = -.10, t = -.75, p = .45).  
 
 
 
 
 
 
 
 
 
 
Figure 4.7. Fully-recursive model: Predicting divergent thinking (2012 sample: n = 40).  
Notes: +p = .10, *p = .05, **p = .001. Solid line means significant path; dotted line - insignificant path.  
Similarly, when SACA was used to measure creativity, the fully-recursive model 
suggested a marginally significant path from past creative experience to Risk2 (β = .25, t = 1.92+, 
p = .06) (Figure 4.8). The correlation between past creative experience and Risk1 was not 
significant (r = .17, t = 1.11, p = .27), and the SACA1 was not related to Risk2 (β = -.12, t = -.70, 
p = .49).  
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Figure 4.8. Fully-recursive model: Predicting self-assessment of creative ability (2012 sample: n 
= 40).   
Notes: +p = .10, *p = .05, **p = .001. Solid line means significant path; dotted line - insignificant path.  
 For the 2013 sample, the fully-recursive model with TTCT as a measurement of 
creativity suggested two marginally significant paths: a negative relationship from past creative 
experience to Risk2 (β = -.26, t = -1.92+, p = .06), and a positive correlation between past 
creative experience and Risk1 (r = .26, t = 1.91+, p = .06) (Figure 4.9). TTCT1 was not related to 
Risk2 (β = .06, t = .44, p = .66).  
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Figure 4.9. Fully-recursive model: Predicting divergent thinking (2013 sample: n = 46).  
Notes: +p = .10, *p = .05, **p = .001. Solid line means significant path; dotted line - insignificant path.  
When SACA was a measurement of creativity, the fully recursive model suggested the 
same two marginally significant paths: from past creative experience to Risk2 (β = -.23, t = -
1.69+, p = .09), and a positive correlation between past creative experience and Risk1 (r = .26, t 
= 1.91+, p = .06) (Figure 4.10). SACA1 was not related to risk2 (β = -.12, t = -80, p = .42).  
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Figure 4.10. Fully-recursive model: predicting self-assessment of creative ability (2013 sample: 
n = 46).   
Notes: +p = .10, *p = .05, **p = .001. Solid line means significant path; dotted line - insignificant path.  
    4.3.2.3 Modified Model 
 Based on the results of the fully-recursive models, the new significant paths were added 
to the proposed models to develop modified models. When TTCT was a dependent variable in 
the 2012 sample, one significant path had been added to the modified model: from past creative 
experience to Risk2 (β = .23, t = 1.80+, p = .07). Another path, the correlation between past 
creative experience and Risk1 (r = .17, t = 1.11, p = .27), was added to the modified model, 
although this path was insignificant. The fit-indices were very good: χ² (1) = .56, p = .46, CFI = 1, 
SRMR = .03, RMSEA = 0 (Figure 4.11). The explained variances of TTCT1 and TTCT2 did not 
change from the research model to the modified model (R2 (TTCT1) = .01, R
2 
(TTCT2) = .29). 
However, the explained variance of Risk2 increased from .30 to .36 by adding the new path from 
past creative experience to Risk2.   
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Figure 4.11. Modified model: Predicting divergent thinking (2012 sample: n = 40). +p = .10, *p = 
.05, **p = .001.   
Notes: Solid line means significant path; dotted line means insignificant path.  
Similarly, when SACA was the dependent variable in the 2012 sample, a significant path, 
from past creative experience to Risk2 (β = .23, t = 1.79+, p = .07), and an insignificant path, 
correlation between past creative experience and Risk1 (r = .17, t = 1.11, p = .27), were added to 
the modified model. The fit-indices were very good: χ² (1) = .48, p = .49, CFI = 1, SRMR = .04, 
RMSEA = 0 (Figure 4.12). Percent of variance explained in the dependent variables, SACA1 and 
SACA2, did not change (R2 (SACA1) = .45, R
2 
(SACA2) = .79). Percent of variance explained in Risk2 
increased from .30 to .35 after adding the path from past creative experience to Risk2.  
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Figure 4.12. Modified model: Predicting self-assessment of creative ability (2012 sample: n = 
40).  
Notes: +p = .10, *p = .05, **p = .001. Solid line means significant path; dotted line - insignificant path.  
For the 2013 sample, when TTCT was the dependent variable, two new significant paths, 
a causal relationship from past creative experience to Risk2 (β = -.26, t = -1.92+, p = .06) and a 
correlation between past creative experience and Risk1 (r = .26, t = 1.91+, p = .06), were added 
to the proposed model to develop a modified model. The fit indices indicated a very good fit (χ² 
(1) = .20, p = .66, CFI = 1, SRMR = .01, RMSEA = 0) (Figure 4.13). Percent of variance 
explained in the dependent variables, TTCT1 and TTCT2, did not change (R2 (TTCT1) = .03, R
2 
(TTCT2) = .23). Percent of variance explained in Risk2 increased from .15 to .20 after adding the 
path from past creative experience to Risk2.  
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Figure 4.13. Modified model: Predicting divergent thinking (2013 sample: n = 46).  
Notes: +p = .10, *p = .05, **p = .001. Solid line means significant path; dotted line - insignificant path. 
When SACA was the dependent variable, the same two paths, a causal relationship from 
past creative experience to Risk2 (β = -.25, t = -1.86+, p = .06) and a correlation between past 
creative experience and Risk1 (r =-.26, t = 1.91+, p = .06), were added to the modified model of 
2013 sample. The model indicated a very good fit (χ² (1) = .63, p = 0.43, CFI = 1, SRMR = .07, 
RMSEA = 0) (Figure 4.14). Percent of variance explained in the dependent variable, SACA1, did 
not change (R2 (SACA1) = .18). However, percent of variance explained in the dependent variable 
SACA2 decreased from .70 to .68. Percent of variance explained in Risk2 increased from .15 to 
.20.  
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Figure 4.14. Modified model: Predicting self-assessment of creative ability (2013 sample: n = 
46).  
Notes: +p = .10, *p = .05, **p = .001.  Solid line means significant path; dotted line - insignificant path.  
 
Tables 4.7 and 4.8 provide a summary of research models and modified models for both 
samples, including results hypotheses testing, fit-indices, and percent of variance explained in 
the dependent variables, R2. Research models include proposed hypotheses H2, H3, H4, and H5. 
Modified models include new paths suggested by the fully recursive models.  
H3b2: .10 (1.08) (.28) 
Past creative 
experience 
Attitude 
toward risk-
taking 1 
Attitude 
toward risk-
taking 2 
SACA 1 SACA 2 
H3b1: .18 (1.29) (.20) 
H1b1: .34 (2.62**) (.009) 
H4b: .57 (6.59**) (.0001) 
H1b2: -.16 (-1.52) (.13) 
H5b: .45 (3.61**) (.0001) 
H1b3: .62 (7.01**) (.0001) 
χ² (1) = .63, p = .43 
CFI = 1  
SRMR = .07 
RMSEA = 0 
 
R2 (SACA1) = .18 
R2 (SACA2) = .68 
R2 (Risk2) = .20 
 
-.25 (-1.86+) (.06) 
.26 (1.91+) (.06) 
  
Table 4.7. Summary of research models and modified models, 2012 sample  
  
2012 sample, dependent variable was TTCT 
Research model Modified model 
Hypotheses Paths Std. 
coefficients 
t values Sig (p) Results Paths Std. 
coefficients 
t values Sig 
p 
Results 
H2a1 Risk1 → TTCT1 -.10 -.64 .52 I Risk1 → TTCT1 -.10 -.64 .52 I 
H2a2 Risk1 → TTCT2 .05 .32 .75 I Risk1 → TTCT2 .05 .32 .75 I 
H2a3 Risk2 → TTCT2 .14 .85 .40 I Risk2 → TTCT2 .14 .85 .40 I 
H3a1 Exp → TTCT1 -.03 .21 .83 I Exp → TTCT1 -.03 .21 .83 I 
H3a2 Exp → TTCT2 -.10 -.72 .47 I Exp → TTCT2 -.03 .21 .83 I 
H4a TTCT1→TTCT2 .52** 4.56** .0001** S TTCT1→TTCT2 .52** 4.57** .0001** S 
H5a Risk1 → Risk2 .55** 4.91** .0001** S Risk1 → Risk2 .51** 4.45** .0001** S 
      Exp → Risk2 .23+ 1.80+ .07+ S 
      Exp correlated Risk1 .17 1.11 .27 I 
           
Fit-indices χ² (2) = 3.57, p =.17, CFI = .93, SRMR = .06, RMSEA = .14 χ² (1) = .56, p =.46, CFI = 1, SRMR = 0.03, RMSEA = 0 
R2 R2 (TTCT1) = .01, R2 (TTCT2) = .29, R2 (Risk2) = .30 R2 (TTCT1) = .01, R2 (TTCT2) = .29, R2 (Risk2) = .36 
 
2012 sample, dependent variable was SACA 
Research model Modified model 
Hypotheses Paths Std.  t values Sig (p) Results Paths Std.  t values Sig Results 
   coefficients     coefficients  p  
           
H2b1 Risk1 → SACA1 .63** 6.64** .0001** S Risk1 → SACA1 .63** 6.64** .0001** S 
H2b2 Risk1 → SACA2 -.24* -2.20* .03* S Risk1 → SACA2 -.24* -2.19* .03* S 
H2b3 Risk2 → SACA2 .60** 6.79** .0001** S Risk2 → SACA2 .60** 6.70** .0001** S 
H3b1 Exp → SACA1 .15 1.29 .20 I Exp → SACA1 .15 1.29 .20 I 
H3b2 Exp → SACA2 -.06 -.75 .45 I Exp → SACA2 -.06 -.75 .45 I 
H4b SACA1→SACA2 .69** 7.21** .0001** S SACA1→SACA2 .68** 7.26** .0001** S 
H5b Risk1 → Risk2 .55** 4.91** .0001** S Risk1 → Risk2 .51** 4.45** .0001** S 
      Exp → Risk2 .23+ 1.79+ .07+ S 
      Exp correlated Risk1 .17 1.11 .27 I 
           
Fit-indices χ² (2) = 3.49, p = .17, CFI = .98, SRMR = .07, RMSEA = .14 χ² (1) = .48, p = .49, CFI = 1, SRMR = .04, RMSEA = 0 
R2 R2 (SACA1) = .45, R2 (SACA2) = .79, R2 (Risk2) = .30 R2 (SACA1) = .45, R2 (SACA2) = .79, R2 (Risk2) = .35 
Note: I =  Insignificant; S. = Significant; +p = .10, *p = .05, **p = .001.   
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Table 4.8. Summary of research models and modified models, 2013 sample  
  
2013 sample, dependent variable was TTCT 
Research model Modified model 
Hypotheses Paths Std. 
coefficients 
t values Sig (p) Resul
ts 
Paths Std. 
coefficient 
t values Sig 
p 
Results 
       s    
H2a1 Risk1 → TTCT1 .02 .16 .87 I Risk1 → TTCT1 .02 .16 .87 I 
H2a2 Risk1 → TTCT2 .02 .12 .90 I Risk1 → TTCT2 .02 .12 .90 I 
H2a3 Risk2 → TTCT2 .04 .25 .80 I Risk2 → TTCT2 .04 .25 .80 I 
H3a1 Exp → TTCT1 .17 1.12 .26 I Exp → TTCT1 .17 1.12 .26 I 
H3a2 Exp → TTCT2 .05 .37 .71 I Exp → TTCT2 .05 .37 .71 I 
H4a TTCT1→TTCT2 .47** 3.98** .0001** S TTCT1→TTCT2 .47** 3.99** .0001** S 
H5a Risk1 → Risk2 .38** 3.04** .0001** S Risk1 → Risk2 .45** 3.60** .0001** S 
      Exp → Risk2 .26+ 1.92+ .06+ S 
      Exp correlated Risk1 .26+ 1.91+ .06+ S 
           
Fit-indices χ² (2) = 3.4, p =.18, CFI = .91, SRMR = .05, RMSEA = .12 χ² (1) = .20, p =.66, CFI = 1, SRMR = 0.01, RMSEA = 0 
R2 R2 (TTCT1) = .03, R2 (TTCT2) = .23, R2 (Risk2) = .15 R2 (TTCT1) = .03, R2 (TTCT2) = .23, R2 (Risk2) = .20 
 
2013 sample, dependent variable was SACA 
Research model Modified model 
Hypotheses Paths Std. 
coefficients 
t values Sig (p) Resul
ts 
Paths Std. 
coefficients 
t values Sig 
p 
Results 
           
H2b1 Risk1 → SACA1 .34** 2.62** .009** S Risk1 → SACA1 .34** 2.62** .009** S 
H2b2 Risk1 → SACA2 -.15 -1.09 .13 I Risk1 → SACA2 -.16 -1.52 .13 I 
H2b3 Risk2 → SACA2 .60** 7.33** .0001** S Risk2 → SACA2 .62** 7.01** .0001** S 
H3b1 Exp → SACA1 .18 1.29 .20 I Exp → SACA1 .18 1.29 .20 I 
H3b2 Exp → SACA2 .10 1.09 .27 I Exp → SACA2 .10 1.08 .28 I 
H4b SACA1→SACA2 .56** 6.48** .0001** S SACA1→SACA2 .57** 6.59** .0001** S 
H5b Risk1 → Risk2 .38** 3.04** .002** S Risk1 → Risk2 .45** 3.61** .0001** S 
      Exp → Risk2 .25+ 1.86+ .06+ S 
      Exp correlated Risk1 .26+ 1.91+ .06+ S 
           
Fit-indices χ² (2) = 3.83, p = .15, CFI = .97, SRMR = .13, RMSEA = .14 χ² (1) = .63, p = .43, CFI = 1, SRMR = .07, RMSEA = 0 
R2 R2 (SACA1) = .18, R2 (SACA2) = .70, R2 (Risk2) = .15 R2 (SACA1) = .18, R2 (SACA2) = .68, R2 (Risk2) = .20 
Note: I = Insignificant; S = Significant; +p = .10, *p = .05, **p = .001.   
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4.3.3 Effectiveness of Creativity Training  
4.3.3.1 Training Effectiveness Based on Participants’ Evaluation  
Hypotheses H6a, H6b, H6c proposed that participant evaluation of training effectiveness 
(PETE) was positively correlated change in creativity after training. Change in creativity after 
training, or delta creativity, was calculated as the difference between creativity measured in the 
post-test and creativity measured in the pre-test: delta divergent thinking (delta TTCT = TTCT2 
– TTCT1) and delta self-assessment of creative ability (delta SACA = SACA2 – SACA1). 
Hypothesis H6b, which proposed PETE was positively correlated with change in SACA after 
training, was supported in both 2012 sample (r = .31, n = 40, p = .05) and 2013 sample (r = .50, 
n = 45, p = .002) (Table 4.9). Hypothesis H6a, which proposed that PETE was positively 
correlated with change in TTCT after training, was not supported for both samples. No 
correlation was found between PETE and change in TTCT in 2012 sample (r = .04, n = 40, p = 
.81) and 2013 sample (r = .08, n = 46, p = .59).  
Table 4.9 Correlations between constructs of training effectiveness 
           2012 sample 
2013 sample 
1. Change in SACA 2. Change in TTCT 3. PETE 
1. Change in SACA 
        p 
        n 
1  
 
.04 
.81 
40 
.31* 
.05 
40 
2. Change in TTCT .07 
.67 
40 
1 .16 
.32 
40 
3. PETE .50 
.002* 
45 
.08 
.59 
46 
1 
Note: *p = .05. **p = .001. D_ = Delta = post-test – pre-test 
 4.3.3.2 Training Effects on Creativity and Risk-Taking  
To evaluate effect of the training, creativity was measured twice, at the beginning (pre-
test) and at the end (post-test) of the course. Only paired sample data collected at the pre- and 
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post-test were used to run repeated measures general linear model (GLM). Therefore, the data 
values in Table 4.10 (paired data) are different from the data values in Table 4.4 (all data).   
Hypothesis 7a, which proposed that divergent thinking measured by TTCT was higher 
after completing training than before the training, was supported for the 2012 sample. The results 
of GLM repeated measures analysis of variance indicated that participants had higher creativity 
measured by TTCT at the end of the course than at the beginning of the course, F (1, 39) = 7.4, p = 
.01 (Table 4.10). For the paired sample, the mean of TTCT1 was 107.83 (SD = 16.21), the mean 
of TTCT2 was 114.48 (SD = 14.65). The effect size, partial η 2, was .16, which means that 16 
percent of the variation in TTCT is accounted for by the training. Based on Cohen (1988), partial 
η 2 value of .02 means a small effect, .13 means a medium effect, and .26 and higher means a 
large effect. A small effect size means that there is a real effect but which can only be detected 
through careful study; a large effect size is an effect that is big enough and consistent enough to 
be seen ‘with the naked eye’ (Cohen, 1988). Therefore, the effect size of TTCT, .16, was a 
medium effect. The observed power was .756, which was near the acceptable value of power, .80 
(Cohen, 1988). It means that there was 75.6% of probability to detect an effect in this analysis if 
there is one. In other words, there was 24.4% chance of Type Ⅱerror (a false negative: failure to 
reject a false null hypothesis. For example, it fails to find significant repeated measurement result 
when there is a significant increase of creativity). This result supported the hypothesis that 
students in the 2012 sample had a higher divergent thinking score measured by TTCT after 
completing training than before the training.  
 However, for the 2013 sample, Hypothesis 7a was not supported. The results of the GLM 
repeated measures analysis of variance indicated that the training had no effect on TTCT (F (1, 46) 
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= .72, p = .40, partial η 2 = .015, observed power = .132). For the paired sample, the mean of 
TTCT1 was 111.45 (SD = 12.77), the mean of TTCT2 was 113.15 (SD =14.04).  
 Hypothesis 7b, which proposed that SACA is higher after completing training than before 
the training was supported in the 2012 sample. The results of the GLM repeated measures 
analysis of variance revealed that the training had a significant effect on SACA (F (1, 39) = 25.22, 
p < .00001, partial η 2 = .393, observed power = .998). For the paired sample, the mean of 
SACA1 was 48.7 (SD = 9.76), the mean of SACA2 was 54.18 (SD = 8.55).  
 For the 2013 sample, Hypothesis 7b was also supported. GLM repeated measures 
analysis of variance showed that the training had a statistically significant effect on SACA (F (1, 
44) = 13.08, p = .001, partial η
 2 = .229, observed power = .943). For the paired sample, the pre-
test mean of SACA was 50.93 (SD = 7.14), the post-test mean was 54.49 (SD = 7).  
Hypothesis 7c, which proposed that attitude toward risk-taking is higher after completing 
training than before the training, was supported in the 2012 sample. GLM repeated measures 
analysis of variance showed that the training had a significant effect on attitude toward risk-
taking (F (1, 39) = 14.58, p = .0001, partial η
 2 = .272, observed power = .961). For the paired 2012 
sample, the mean of Risk1 was 17.03 (SD = 4.43) and the mean of Risk2 was 19.77 (SD = 5.19).  
However, hypothesis 7c was not supported in the 2013 sample. GLM repeated measures 
analysis of variance showed that the training had no effect on attitude toward risk-taking (F (1, 44) 
= 1.15, p = .289, partial η 2 = .026, observed power = .183). For the paired sample, the mean of 
Risk1 was 19.78 (SD = 3.67) and the mean of Risk2 was 20.51 (SD = 4.47).  
  
Table 4.10. Training effects on creativity and risk-taking 
 
 
Note: + p = .10, *p = .05. **p = .001.  
Sample 
 
 
 
 
 
N 
 
Mean1, 
pre-test 
SD Mean2, 
post-
test 
SD df 
(time) 
df 
(error) 
F Sig 
(p) 
Partial 
η2 
Observed 
Power 
2012  H7a TTCT 40 107.83 16.21 114.48 14.65 1 39 7.40* .010 .160 .756 
H7b SACA 40 48.7 9.76 54.18 8.55 1 39 25.22** .0001 .393 .998 
H7c Risk 40 17.03 4.43 19.77 5.19 1 39 14.58** .0001 .272 .961 
2013  
 
H7a TTCT 47 111.45 12.77 113.15 14.04 1 46 .72 .40 .015 .132 
H7b SACA 45 50.93 7.14 54.49 7.00 1 44 13.08** .001 .229 .943 
H7c Risk 45 19.78 3.67 20.51 4.47 1 44 1.15 .289 .026 .183 
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4.3.3.3 Training Effects on Different Samples 
In the current study, the data were collected using two samples of students enrolled in 
AESHM 222X Creative Thinking and Problem Solving course in 2012 and 2013 academic year. 
Independent-samples t-test was conducted to compare the variables from the 2012 sample and 
the 2013 sample. Hypotheses H8a, H8b, H8c proposed that the change in creativity after training 
(delta creativity, which is equal to the difference between creativity measured in the post-test and 
creativity measured in the pre-test) and attitude toward taking risk after training (delta risk) are 
different in the 2012 sample and the 2013 sample.  
Hypothesis H8a, which proposed that the training effect on divergent thinking is different 
between the two samples, was not supported. The change in divergent thinking (delta TTCT = 
TTCT2 – TTCT1) was not significantly different in the 2012 sample (M = 6.65, SD = 15.45) and 
the 2013 sample (M = 1.7, SD = 13.79) (t (85) = 1.58, p = .12) (Table 4.11). Therefore, the change 
in student divergent thinking as a result of the training in the 2012 sample was the same as in the 
2013 sample.   
Hypothesis H8b, which proposed that the change in SACA after training is different in 
the two samples, was not supported. The change in SACA (delta SACA = SACA2 – SACA1) in 
the 2012 sample (M =5 .48, SD = 6.89) was not significantly different from the change in SACA 
in the 2013 sample (M = 3.56, SD = 6.59) (t (83) = 1.31, p = .19) (Table 4.11). The t-test result 
suggested that the change in student self-assessment of creative ability as a result of the training 
in the 2012 samples was the same as in the 2013 samples.    
Hypothesis H8c, which proposed that the change in risk-taking after training was 
different in the two samples, was supported by the t-test result. The change in the attitude toward 
taking risk after the training in the 2012 sample (M = 2.74, SD = 4.63) was significantly higher 
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than the attitude toward taking risk after the training in the 2013 sample (M = .73, SD = 4.58) (t 
(82) = 2*, p = .05) (Table 4.11). Therefore, the students in the 2012 sample had a higher change in 
attitude toward taking risk after the training than the students in the 2013 sample.  
 
  
Table 4.11. Changes in creativity and risk-taking after training 
 2012 sample 2013 sample      
  M SD N M SD n 
Mean 
Difference 
95% CI  t p df 
H8a D_TTCT 6.65 15.45 40 1.7 13.79 47 4.95 -23.6, 2.02 1.58 .12 85 
H8b D_SACA 5.48 6.89 40 3.56 6.59 45 1.92 -1.29, 11.18 1.31 .19 83 
H8c D_ Risk 2.74 4.63 39 .73 4.58 45 2.01 .01, 4.01 2.00   .05* 82 
Note: *p = .05. **p = .001; D_ = Delta = post-test – pre-test 
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4.3.3.4 Training Effects on Individual Participant  
4.3.3.4.1 Regression to the Mean.  
 In the 2012 sample, the number of students who decreased in creativity was 16 in a total 
of 40 participants. In the 2013 sample, 21 out of 46 participants decreased in creativity after the 
training. The possible reasons of decreasing creativity were celling effects and regression to the 
mean. The maximum value of TTCT is 150. There was one participant in the 2012 sample and 
one participant in the 2013 samples who had very high pre-test TTCT scores: 147 and 148 
respectively. For these two participants, since their pre-test TTCT scores were nearly 150, it was 
very hard for them to get a higher value in the post-test TTCT since the highest number of the 
instrument range was 150. Hypotheses H9a, H9b, and H9c were tested for the regression to the 
mean effect in both samples.    
Hypotheses H9a, H9b, and H9c were tested using linear regression and were all 
supported in both samples. Hypothesis H9a proposed that divergent thinking measured in the 
pre-test is negatively related to the change of divergent thinking after the training (Delta TTCT = 
TTCT2 – TTCT1). In the 2012 sample, the result was: F (1, 38) = 18.54, t = - 4.31, p < 
.0001(Table 4.12). In the 2013 sample, F (1, 45) = 11.03, t = -3.32, p = .0018. TTCT1 explained a 
significant portion of variances in delta TTCT: 33% in the 2012 sample (R2 = .33) and 20% in 
the 2013 sample (R2 = .20).  
Hypothesis H9b proposed that self-assessment of creative ability measured in the pre-test 
was negatively related to the change in self-assessment of creative ability after training. The 
results supported the hypothesis for the 2012 sample (F (1, 48) = 13.96, t = -3.74, p = .0006) and 
2013 sample (F (1, 43) = 13.08, t = -3.62, p = .0008). Self-assessment of creative ability also 
explained a significant proportion of variances in the change of self-assessment of creative 
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ability after the training: 27% in the 2012 sample (R2 = .27) and 23% in the 2013 sample (R2 = 
.23).  
Hypothesis H9c, which proposed that attitude toward risk-taking measured in the pre-test 
was negatively related to the change in attitude toward risk-taking after training was supported 
for the 2012 sample (F (1, 37) = 4.95, t = -2.22, p = .03) and 2013 sample (F (1, 44) = 9.85, t = -3.14, 
p = .003). Attitude toward risk-taking in the pre-test accounted for a significant proportion of 
variances in the change in risk taking after the training: 12% in the 2012 sample (R2 = .12) and 
19% in the 2013 sample (R2 = .19).  
Table 4.12. Linear regression test results  
 
 Sample Variable N df  F p R2 t p  
H9a TTCT 2012  TTCT1 → Delta 40 (1, 38) 18.54 .0001** .33 -4.31 .0001** 
2013 TTCT1 → Delta 47 (1, 45) 11.03 .0018** .20 -3.32 .0018** 
H9b SACA 2012 SACA1 → Delta 40 (1, 48) 13.96 .0006** .27 -3.74 .0006** 
2013 SACA1 → Delta 45 (1, 43) 13.08 .0008** .23 -3.62 .0008** 
H9c 
 
Risk 2012 Risk1 → Delta 39 (1, 37) 4.95 .03* .12 -2.22 .03* 
2013 Risk1 → Delta 45 (1, 44) 9.85 .003** .19 -3.14 .003** 
Note: +p =.10 *p = .05. **p = .001 
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4.3.4 Summary 
Tables 4.13 and 4.14 provide summaries of the hypotheses testing results for the 2012 
sample and the 2013 sample, respectively. In addition, significant new paths that were added to 
the modified research model are presented. For the 2012 sample, in a total of 32 tested 
hypotheses and added new paths, 17 of them were statistically supported and the other 15 
hypotheses were not supported. For the 2013 sample, the total of number of hypotheses and 
added new paths also equals 32, out of which 15 were statistically supported and 17 were not 
supported. Table 4.15 provides a summary of comparisons of variables between the 2012 and the 
2013 sample. Out of three hypotheses (H8a, H8b, and H8c), one was statistically supported and 
two were not supported. Discussion of the research results is presented in Chapter 5. 
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Table 4.13. Summary of the results (2012 sample) 
 H Hypotheses  NS/S 
Relationships 
among 
different 
measurements 
of creativity 
H1a1 Pre-test divergent thinking is positively correlated with pre-test 
self-assessment of creative ability. 
TTCT1 
co 
SACA1 
NS 
H1a2 Post-test divergent thinking is positively correlated with post-
test self-assessment of creative ability. 
TTCT2 
co 
SACA2 
NS 
H1b1 Pre-test divergent thinking is positively correlated with expert 
assessment of creative product. 
TTCT1 
co EACP 
S 
H1b2 Post-test divergent thinking is positively correlated with expert 
assessment of creative product. 
TTCT2 
co EACP 
NS 
H1c1 Pre-test self-assessment of creative ability is positively 
correlated with expert assessment of creative product. 
SACA1 
co EACP 
S 
H1c2 Post-test self-assessment of creative ability is positively 
correlated with expert assessment of creative product. 
SACA2 
cor 
EACP 
NS 
SEM  
TTCT 
H2a1 Pre-test attitude toward risk-taking is positively related to pre-
test divergent thinking. 
Risk1 → 
TTCT1 
NS 
H2a2 Pre-test attitude toward risk-taking is positively related to post-
test divergent thinking. 
Risk1 → 
TTCT2 
NS 
H2a3 Post-test attitude toward risk-taking is positively related to post-
test divergent thinking. 
Risk2 → 
TTCT2 
NS 
H3a1 Past creative experience is positively related pre-test divergent 
thinking. 
Exp → 
TTCT1 
NS 
H3a2 Past creative experience is positively related post-test divergent 
thinking. 
Exp → 
TTCT2 
NS 
H4a Pre-test divergent thinking is positively related to post-test 
divergent thinking. 
TTCT1 
→ 
TTCT2 
S 
H5a Pre-test attitude toward risk-taking is positively related to post-
test attitude toward risk-taking. 
Risk1 → 
Risk2 
S 
New 
path 
Past creative experience is positively related to post-test attitude 
toward risk-taking 
Exp → 
Risk 2 
S 
New 
path 
Past creative experience is positively correlated with pre-test 
attitude toward risk-taking 
Exp co 
Risk1 
NS 
SEM 
SACA 
H2b1 Pre-test attitude toward risk-taking is positively related to pre-
test self-assessment of creative ability. 
Risk1 → 
SACA1 
S 
H2b2 Pre-test attitude toward risk-taking is positively related to post-
test self-assessment of creative ability. 
Risk1 → 
SACA2 
NS 
H2b3 Post-test attitude toward risk-taking is positively related to post-
test self-assessment of creative ability. 
Risk2 → 
SACA2 
S 
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Table 4.13 (continued) 
 H3b1 Past creative experience is positively related pre-test self-
assessment of creative ability. 
Exp → 
SACA1 
NS 
H3b2 Past creative experience is positively related post-test self-
assessment of creative ability. 
Exp → 
SACA2 
NS 
H4b Pre-test self-assessment is positively related to post-test self-
assessment of creative ability. 
SACA1 
→ 
SACA2 
S 
H5b Pre-test attitude toward risk-taking is positively related to post-
test attitude toward risk-taking. 
Risk1 → 
Risk2 
S 
New 
path 
Past creative experience is positively related to post-test attitude 
toward risk-taking 
Exp → 
Risk 2 
S 
New 
path 
Past creative experience is positively correlated with pre-test 
attitude toward risk-taking 
Exp co 
Risk1 
NS 
Training 
effect based 
on PETE 
H6a Participants' evaluation of training effectiveness is positively 
correlated with the difference between post-test divergent 
thinking and pre-test divergent thinking. 
PETE co 
D_TTCT 
NS 
H6b Participants' evaluation of training effectiveness is positively 
correlated with the difference between post-test self-assessment 
of creative ability and pre-test self-assessment of creative ability 
PETE co 
D_SACA 
S 
Training 
effect based 
on TTCT, 
SACA and 
Risk 
H7a Divergent thinking is higher after completing training than 
before the training. 
TTCT2 > 
TTCT1 
S 
H7b Self-assessment of creative ability is higher after completing 
training than before the training. 
SACA2 
> 
SACA1 
S 
H7c Participant attitude toward risk-taking is higher after completing 
training than before the training. 
Risk2 > 
Risk1 
S 
RTM H9a For divergent thinking, pre-test score is negatively related to the 
difference between post-test score and pre-test score 
TTCT1 
negative 
→ Delta 
TTCT 
S 
H9b For self-assessment of creativity, pre-test score is negatively 
related to the difference between post-test score and pre-test 
score 
SACA1 
negative 
→ Delta 
SACA 
S 
H9c For attitude toward risk-taking, pre-test score is negatively 
related to the difference between post-test score and pre-test 
score 
 Risk1 
negative 
→ Delta 
Risk 
S 
 
Note: “NS” means not significant, “S” means significant; “Co” means correlation 
RTM: Regression to the mean
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Table 4.14. Summary of the results (2013 sample) 
 H Hypotheses  NS/S 
Relationships 
among 
different 
measurements 
of creativity 
H1a1 Pre-test divergent thinking is positively correlated with pre-self-
assessment of creative ability. 
TTCT1 
co 
SACA1 
NS 
H1a2 Post-test divergent thinking is positively correlated with post-
self-assessment of creative ability. 
TTCT2 
co 
SACA2 
NS 
H1b1 Pre-test divergent thinking is positively correlated with expert 
assessment of creative product. 
TTCT1 
co EACP 
NS 
H1b2 Post-test divergent thinking is positively correlated with expert 
assessment of creative product. 
TTCT2 
co EACP 
NS 
H1c1 Pre-test self-assessment of creative ability is positively 
correlated with expert assessment of creative product. 
SACA1 
co EACP 
NS 
H1c2 Post-test self-assessment of creative ability is positively 
correlated with expert assessment of creative product. 
SACA2 
cor 
EACP 
NS 
SEM  
TTCT 
H2a1 Pre-test attitude toward risk-taking is positively related to pre-
test divergent thinking. 
Risk1 → 
TTCT1 
NS 
H2a2 Pre-test attitude toward risk-taking is positively related to post-
test divergent thinking. 
Risk1 → 
TTCT2 
NS 
H2a3 Post-test attitude toward risk-taking is positively related to post-
test divergent thinking. 
Risk2 → 
TTCT2 
NS 
H3a1 Past creative experience is positively related pre-test divergent 
thinking. 
Exp → 
TTCT1 
NS 
H3a2 Past creative experience is positively related post-test divergent 
thinking. 
Exp → 
TTCT2 
NS 
H4a1 Pre-test divergent thinking is positively related to post-test 
divergent thinking. 
TTCT1 
→ 
TTCT2 
S 
H5a Pre-test attitude toward risk-taking is positively related to post-
test attitude toward risk-taking. 
Risk1 → 
Risk2 
S 
New 
path 
Past creative experience is positively related to post-test attitude 
toward risk-taking 
Exp → 
Risk 2 
S 
New 
path 
Past creative experience is positively correlated with pre-test 
attitude toward risk-taking 
Exp co 
Risk1 
S 
SEM 
SACA 
H2b1 Pre-test attitude toward risk-taking is positively related to pre-
test self-assessment of creative ability. 
Risk1 → 
SACA1 
S 
H2b2 Pre-test attitude toward risk-taking is positively related to post-
test self-assessment of creative ability. 
Risk1 → 
SACA2 
NS 
H2b3 Post-test attitude toward risk-taking is positively related to post-
test self-assessment of creative ability. 
 
Risk2 → 
SACA2 
S 
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Table 4.14 (continued) 
 H3b1 Past creative experience is positively related pre-test self-
assessment of creative ability. 
Exp → 
SACA1 
NS 
H3b2 Past creative experience is positively related post-test self-
assessment of creative ability. 
Exp → 
SACA2 
NS 
H4b2 Pre-test self-assessment is positively related to post-test self-
assessment of creative ability. 
SACA1 
→ 
SACA2 
S 
H5b Pre-test attitude toward risk-taking is positively related to post-
test attitude toward risk-taking. 
Risk1 → 
Risk2 
S 
New 
path 
Past creative experience is positively related to post-test attitude 
toward risk-taking 
Exp → 
Risk 2 
S 
New 
path 
Past creative experience is positively correlated with pre-test 
attitude toward risk-taking 
Exp co 
Risk1 
S 
Training 
effect from 
PETE 
H6a Participants' evaluation of training effectiveness is positively 
correlated with the difference between post-test divergent 
thinking and pre-test divergent thinking. 
PETE co 
D_TTCT 
NS 
H6b Participants' evaluation of training effectiveness is positively 
correlated with the difference between post-test self-assessment 
of creative ability and pre-test self-assessment of creative 
ability. 
PETE co 
D_SACA 
S 
Training 
effect 
H7a Divergent thinking is higher after completing training than 
before the training. 
TTCT2 > 
TTCT1 
NS 
H7b Self-assessment of creative ability is higher after completing 
training than before the training. 
SACA2 
> 
SACA1 
S 
H7c Participant attitude toward risk-taking is higher after completing 
training than before the training. 
Risk2 > 
Risk1 
NS 
RTM H9a For divergent thinking, pre-test score is negatively related to the 
difference between post-test score and pre-test score 
TTCT1 
negative 
→ Delta 
TTCT 
S 
H9b For self-assessment of creativity, pre-test score is negatively 
related to the difference between post-test score and pre-test 
score 
SACA1 
negative 
→ Delta 
SACA 
S 
H9c For attitude toward risk-taking, pre-test score is negatively 
related to the difference between post-test score and pre-test 
score 
 Risk1 
negative 
→ Delta 
Risk 
S 
Note: “NS” means not significant, “S” means significant; “Co” means correlation 
RTM: Regression to the mean  
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Table 4.15. Training effect between 2012 and 2013 sample 
 H Hypotheses NS/S 
Training 
effect 
between 
2012 and 
2013 sample 
H8a Divergent thinking training effect is different in two 
samples. 
NS 
H8b Self-assessment of creative ability training effect is 
different in two samples. 
NS 
H8c Risk-taking training effect is different in two samples. S 
 
Note: “NS” means not significant, “S” means significant. 
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CHAPTER 5 DISCUSSION AND CONCLUSIONS 
 Discussion and interpretation of the results are reported in this chapter. Specifically, this 
chapter begins with a summary and discussion of the research results. Next, conclusions and 
implications are presented. Finally, limitations of this study and suggestions for future research 
are discussed.  
5.1 Summary of Research  
 Creativity leads to inventions in technology and innovative social programs (Sternberg & 
Lubart, 1999). It is one of the most important personal attributes in education, quality of life, as 
well as the workplace (Bertrand, 2005; Runco, 2007). However, according to a recent research, 
the U.S. national levels creativity indicated a declining trend for the first time in decades (Kim, 
2011). To reverse the decline in creativity, it is important to know what factors contribute to its 
development.  
The purpose of this study was to examine creativity assessment and antecedents and the 
role of creativity training. The specific research objectives included:  
1. Investigate relationships among different types of creativity assessments; 
2. Examine creativity before and after training to determine how it is influenced by the 
following antecedents:  
c. past creative experience; 
d. attitude toward risk-taking.  
3. Evaluate effectiveness of a creativity training program based on:  
e. participants’ evaluations of training; 
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f. change in participant creativity; 
g. different samples; 
h. and individual participants’ performance.  
Based on three theories— investment theory (Sternberg, 2006; Sternberg & Lubart, 
1996), Vygotsky’s cultural-historical theory (Kaufman & Beghetto, 2009; Moran & John-
Steiner, 2003), and growth mindset theory (Dweck, 2006)—a theoretical framework for the 
study was developed and hypotheses were proposed to answer the above research objectives. To 
examine the relationships among different types of creativity assessments, the following 
creativity constructs were selected and tested: (a) divergent thinking measured by the Torrance 
Test of Creative Thinking (Torrance, 1999), (b) self-assessment of creative ability, and (c) expert 
assessment of creative product. The data were collected using two samples: students enrolled in 
AESHM 222 Creative Thinking and Problem Solving course at Iowa State University during 
spring 2012 and spring 2013.  
The proposed theoretical framework examined how two antecedents, past creative 
experience and attitude toward risk taking (the independent variables), influence participant 
creativity (the dependent variable). To examine the effect of training, all the research constructs 
in the framework, with the exception of past creative experience, were measured twice: before 
the training (pre-test) and after the training (post-test). In the proposed framework, creativity was 
conceptualized as (a) divergent thinking and (b) self-assessment of creative ability. Thus, two 
models were tested based on the proposed theoretical framework. In the first model, creativity 
(the dependent variable) was represented by divergent thinking and measured by the Torrance 
Test of Creative Thinking. In the second model, creativity was represented by the self-
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assessment of creative ability scale. Structural equation modeling was conducted to test both 
models for both samples and corresponding hypotheses.   
To evaluate the effectiveness of the training program (AESHM 222 course), different 
approaches were employed. First, participants were asked to evaluate effectiveness of the 
creativity course. Second, participant creativity was assessed twice: at the beginning of the 
course (pre-test) and at the end of the course (post-test), using two different measurements 
(Torrance Test of Creative Thinking and self-assessment of creative ability). Next, two different 
samples were used and compared: 2012 and 2013 samples. Finally, individual participant’s 
performance was examined in order to understand why some students have demonstrated a 
decreased creativity after completing the course.  
Self-reported questionnaires, expert assessment of creative product, and the Torrance 
Test of Creative Thinking (TTCT) were used to collect the data. In the 2012 sample there were a 
total of 47 participants with a paired data (collected at the beginning and at the end of the course) 
sample size of 40. In the 2013 sample, there were a total of 66 participants with a paired data 
sample size of 46. Preliminary analysis included descriptive analysis, factor analysis, and 
reliability test. To examine the relationships among different creativity measurements, 
correlation was used. Structural equation modeling was conducted to test the proposed models 
and examine relationships among antecedents and creativity before and after the training. 
Correlation was used to examine the relationships between participants’ evaluation of training 
effectiveness and the change in creativity after the training. Repeated measures general linear 
model was used to compare means of creativity before and after training. Independent sample t-
test was employed to compare means of the research constructs between different samples. 
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Simple regression was used to examine why some students have demonstrated decreased 
creativity after the completion of the course.   
5.2 Summary of Research Results and Discussion 
5.2.1 Research Participants 
In the 2012 sample, most participants were female students (97.8%), White or Caucasian 
(84.4%), and majored in apparel (62.2%) or event management (26.7%). All participants were 
undergraduate students. In the 2013 sample, most participants were female students (93.5%), 
White or Caucasian (85.5 %), and majored in event management (66.1%) or apparel (22.6%). 
Except for one participant, all students were undergraduates.  
5.2.2 Relationships among different types of creativity assessments 
 In the 2012 sample, both pre-test divergent thinking and pre-test self-assessment of 
creative ability were positively correlated with expert assessment of creative product. Even 
though the correlations were significant, the relationships were not strong: (a) correlation 
between pre-test divergent thinking and expert assessment of creative product was r = .32, p = 
.05; and (b) correlation between pre-test self-assessment of creative ability and expert assessment 
of creative product was r = .36, p = .03. According to Dancey and Reidy (2004), r greater or 
equal .70 denotes a strong relationship. If .30 ≤ r ＜ .69, it means there is a moderate 
relationship. Finally, if .10 ≤ r ＜ .29, it means a weak relationship. The low moderate 
correlation results suggest that these two constructs, expert assessment of creative product and 
pre-test divergent thinking, are related constructs. Similarly, expert assessment of creative 
product and pre-test self-assessment of creative ability are two related constructs. However, pre-
test divergent thinking and pre-test self-assessment of creativity are different constructs.  
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The above correlations were not confirmed for the same sample when the data were 
collected at the end of the course, in the post-test. Post-test divergent thinking, post-test self-
assessment of creative ability, and expert assessment of creative product were not related to each 
other. The three constructs had positive but insignificant correlations (r values ranged from .003 
to .12).  
In the 2013 sample, the three variables had positive but insignificant correlations with 
each other before and after the training (r values ranged from .01 to .20). These results suggested 
that in the 2013 sample, the three research variables—(a) expert assessment of creative product, 
(b) divergent thinking, and (c) self-assessment of creative ability—measured totally different 
attributes. To summarize the results of hypotheses one, out of the four total measurements (twice 
in each of the two samples), only once (2012 sample pre-test) a moderate correlation was 
recorded between (a) expert assessment of creative product and divergent thinking and (b) expert 
assessment of creative product and self-assessment of creative ability. When the same variables 
were measured in the 2012 sample post-test and 2013 sample pre-test and post-test, no 
significant correlation was recorded.   
Some scholars reported positive relationships among divergent thinking, self-reported 
creativity, and expert assessment of creativity (e.g., Furnham et al., 2008; Furnham et al., 2011). 
However, they did not use TTCT but the alternative uses task as a measure of divergent thinking 
(Guilford, 1967). Once the authors changed measurement of divergent thinking from alternative 
uses task to the consequences test (Christensen, Merrifield, & Guilford, 1953), there was no 
correlation found between divergent thinking and self-reported creativity (Furnham et al., 2011). 
This indicates that different measurements of divergent thinking may influence the results of 
correlations between divergent thinking and self-reported creativity, or expert-assessment of 
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creativity.  Lew et al. (2013) used TTCT to measure divergent thinking and reported no 
correlation between the construct and self-rated creativity. This was confirmed in the present 
study. In addition, Lew et al. (2013) reported no correlations between TTCT and expert-rated 
creative product, which was also confirmed in the present study for the pre-test and post-test in 
the 2013 sample and the post-test in the 2012 sample.   
Student divergent thinking was found to be unrelated to creativity based on instructor 
assessment of creative products. This might be explained by different criteria used in assessment 
of these two constructs. Divergent thinking was a composition score of fluency, originality, 
elaboration, abstractness of titles, resistance to premature closure, and thirteen creative strengths. 
Expert assessment of creative product was based on creative product’s novelty and 
appropriateness (Dewett, 2006). Another possible explanation for the lack of correlation is that 
participants might have put different effort into the divergent thinking test vs. completing 
creative projects used for assessment of creative product. Divergent thinking test was conducted 
in class setting, under stress and time pressure, whereas creative projects could be completed 
over one-week period and participants had a chance to re-think and re-do creative products as 
much as they wanted to. It is likely that some participants performed better under pressure and 
had higher divergent thinking scores. In contrast, other participants could be more creative when 
given more time and less pressure and, therefore, had higher assessment of creative product 
scores, yet did poorly under pressure and had lower divergent thinking scores.  
In this study, self-assessed creativity was not related to creativity assessed by instructors 
as well as trained creativity experts who scored divergent thinking test (TTCT). It appears that it 
might be difficult for an individual to evaluate his/her level of creativity objectively and in 
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comparison with others in the group. To conclude, a lot of factors can influence one's creativity; 
consequently it is very difficult for a single assessment to fully catch all of the aspects. 
Extant research shows little consistency in reported relationships between different 
creativity measures. A possible reason is explained by the following. The majority of previous 
studies reported relationships measured at one point of time only (e.g., Beghetto et al., 2011; 
Furnham et al., 2008), indicating that the results might be due to a random variation. In the 
current study, significant relationships were found between three assessments of creativity only 
in one out of the four data sets. If this study was based on the findings in this single data set, the 
conclusion would be the three assessments are closely related. However, because the other three 
data sets indicated no relationship between the three creativity assessments, it is likely that no 
relationship exists between divergent thinking, self-assessed creativity, and expert assessment of 
creative products. 
5.2.3 Antecedents and creativity before and after training 
To investigate the relationships between antecedents and creativity before and after the 
training, a research model was proposed. The independent variables were past creative 
experience and attitude toward risk-taking. The dependent variable was creativity. Creativity and 
attitude toward risk-taking were assessed at the beginning of the creative thinking course (pre-
test) and at the end of the course (post-test). In the current study, creativity, the dependent 
variable, was operationalized using two different assessments: divergent thinking measured by 
the Torrance Test of Creative Thinking (TTCT) and self-assessment of creative ability. 
Therefore, two versions of the research model with two different dependent variables were 
tested. In addition, all the measurements were completed on two different samples. Students 
enrolled in AESHM 222 Creative Thinking and Problem Solving course during Spring 2012 
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semester constituted one sample (sample 2012). Students enrolled in the same course one year 
later formed 2013 sample. Therefore, both versions of the research models were tested twice 
using structural equation modeling. Consequently, the total number of the research models in the 
study was four.  
Past creative experience and attitude toward risk-taking. Initially, all four research 
models did not have a very good fit. To improve the model fit, fully recursive models were 
tested. This resulted into four modified models with a good fit. The modified models had two 
new paths: (a) correlation between past creative experience and pre-test risk-taking, and (b) 
relationship between past creative experience and post-test risk-taking. 
In the 2012 sample, past creative experience was not correlated with pre-test risk-taking 
but positively related to post-test risk-taking in both models. The results indicate that before the 
training, there was no relationship between past creative experience and risk-taking. However, 
after training, participants who had more past creative experience tended to have higher attitude 
toward taking risk. The finding suggests that the training helped participants to utilize their past 
creative experience and be willing to take more risk with their ideas after the training.   
In the 2013 sample, the results of the two new paths were the same in both versions of the 
model but different from the 2012 sample. Past creative experience was positively correlated 
with pre-test risk-taking and was negatively related to post-test risk-taking. Unlike the 2012 
sample, the results indicated that before the training, participants with greater past creative 
experience had higher attitude toward risk-taking. However, after the training, participants who 
had greater creative experience prior to the training tended to have lower attitude toward risk-
taking. The results suggest that the training changed the positive relationship between past 
creative experience and risk-taking in the pre-test to a negative relationship between the 
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constructs in the post-test. This finding indicates that creative experience positively contributed 
to risk-taking at the beginning of the course. However at the end of the course, participants who 
had greater past creative experience were less willing to take risk with their ideas. This might 
indicate a non-linear relationship between creative experience and risk-taking. For less 
experienced individuals, an increase in experience translates into an increased risk-taking. At a 
certain point, additional creative experience stops contributing to risk-taking as the relationship 
between the two flattens out or becomes negative. It should be noted, that students in the 2013 
sample did not increase risk-taking after the training, as opposed to 2012 participants, who 
demonstrated (a) increased risk-taking after the training and (b) positive (not negative, like 2013 
sample) relationship between experience and post-test risk-taking.    
The relationship between past creative experience and attitude toward risk-taking was 
inconsistent between the two samples, 2012 and 2013. The result might be due to the following 
reasons. First, different scales were used to measure past creative experience in the 2012 and 
2013 samples. In the 2012 sample, past creative experience scale was adapted from multiple 
sources (e.g., Hocevar, 1981; Batey, 2007) and consisted of nine items. In the case of 2013 
sample, the scale was adapted from the Biographical Inventory of Creative Behaviors (Batey, 
2007) and included 34 items. Therefore, use of different scales might have resulted into 
inconsistent relationship between past creative experience and attitude toward risk-taking.  
Second, previous research suggested past experience can increase or hinder creativity; the 
relationship between the two constructs has an inverted “U” shape (past experience is the x-axis 
and creativity the y-axis) (Sternberg & Lubart, 1992). When there is some experience but not 
much, there is a positive relationship between the experience and creativity. If there is a lot of 
experience, the relationship becomes negative. People with a lot of experience prefer to work 
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with familiar things rather than explore new things and therefore they are less inclined to take 
risk (Audia & Gancalo, 2007). For example, very experienced musicians or artists tend to be less 
innovative over time: they tend to continue working in a genre that is familiar to them. There 
were only nine items to measure creative experience in the 2012 sample and 34 items in the 2013 
sample, the value of past creative experience in the 2012 sample was less than the 2013 sample. 
Therefore, based on the inverted “U” shape, a limited measured experience in the 2012 sample 
positively contributed to risk-taking after the training. In the 2013 sample, a higher score in 
experience might have resulted in a negative contribution to risk-taking.  
Research constructs in the pre-test and post-test. Three research variables—divergent 
thinking, self-assessment of creative ability, and attitude toward risk-taking—were measured 
twice: in the pre-test at the beginning of the course and in the post-test at the end of the course. 
In both samples, the variables in the post-test were significantly related to the respective 
variables in the pre-test. In other words, pre-test divergent thinking was positively related to 
post-test divergent thinking; pre-test self-assessment of creative ability – to post-test self-
assessment of creative ability, and pre-test attitude toward risk-taking - to post-test attitude 
toward risk-taking. The results indicate that participants’ post-test divergent thinking, post-test 
self-assessment of creative ability, and post-test attitude toward risk-taking after training were 
predicted by their pre-test measurements.  
Antecedents and divergent thinking. In both 2012 and 2013 samples, none of the paths 
between the two antecedents (the independent variables) and divergent thinking (the dependent 
variable) were significant: (a) past creative experience and divergent thinking and (b) attitude 
toward risk-taking and divergent thinking. These results suggest that both past creative 
experience and attitude toward risk-taking did not have any influence on divergent thinking 
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measured by TTCT. In other words, the two antecedents did not contribute to divergent thinking 
before and after the training.  
Previous research suggested that past experience and attitude toward risk-taking are 
important antecedents of divergent thinking (e.g., Eisenman, 1987; Gino et al., 2010; Heunks, 
1998). However, these studies did not use TTCT to assess divergent thinking. Researchers used 
unusual-uses test (Eisenman, 1987), divergent products test (Gino et al., 2010), and creative 
behaviors of employees rated by supervisors (Dewett, 2006). A reason for the lack of the 
relationships between the antecedents and divergent thinking measured by TTCT in the present 
study might be conceptualization and measurement of the constructs.  
As discussed in Chapter 2, differences in conceptualization, definition, and measurement 
of creativity and risk-taking lead to a discrepancy in the reported relationships between risk-
taking and creativity (e.g., Dewett, 2006; Dewett, 2007). In extant research, only one study was 
found (Glover & Sautter, 1977) that reported relationship between divergent thinking measured 
by TTCT and risk-taking. But this study only reported relationships between risk-taking and 
different dimensions of TTCT but not the composite creativity index used in the current study. 
The current study did not confirm Glover and Sautter’s (1977) finding.  
Similarly, the relationship between past experience and creativity depends on how the 
constructs are conceptualized and measured (e.g., Gino et al., 2010; Suh et al., 2010). For 
example, what types of past experience are accounted for (e.g., creative vs. general, direct vs. 
indirect). None of the previous studies had reported a relationship between past creative 
experience and divergent thinking measured by TTCT. The findings of the present study suggest 
that creativity, when measured by TTCT, does not have any relationship with past creative 
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experience and attitude toward risk-taking. The antecedents of divergent thinking measured by 
TTCT need to be further investigated. 
Antecedents and self-assessment of creative ability. In the 2012 sample, pre- and post-test 
risk-taking significantly predicted pre- and post-test self-assessment of creative ability, 
respectively. The results suggest that participants with higher attitude toward risk-taking had 
higher self-assessment of creativity in both pre- and post-test. Unlike the proposed positive 
relationship, the causal relationship between pre-test risk-taking and post-test self-assessment of 
creativity was negatively significant. However, the pre-test risk-taking positively contributed to 
the pre-test self-assessment of creativity. The initial level of risk-taking negatively contributed to 
self-confidence in creativity after the training. This result offers another support for a non-linear 
relationship between risk and creativity discussed above.  
The 2013 sample results confirmed that participants with higher attitude toward risk-
taking had higher self-assessment of creativity in both pre- and post-test. Unlike the significant 
negative relationship in the 2012 sample, the relationship between pre-test risk-taking and post-
test self-assessment of creativity was negative but insignificant. This result indicates that there 
was no relationship between pre-test risk-taking and post-test self-assessment of creativity in the 
2013 sample.  
Past creative experience did not have any direct relationship with pre- and post-test self-
assessment of creativity in both samples. The results suggest that past creative experience had no 
effect on how confident participants were in their ability to generate creative ideas. This finding 
indicate that artistic experiences, which extant research conceptualizes to represent overall 
creative experience, do not contribute to participants self-assessed ability to generate original and 
unique ideas and their perception of being a creative individual.   
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To summarize, in both samples, one antecedent, pre- and post-test attitude toward risk-
taking directly contributed to pre- and post-test self-assessment of creative ability, respectively. 
The relationship between pre-test attitude toward risk-taking and post-test self-assessment of 
creative ability was significantly negative in the 2012 sample, and was negative but insignificant 
in the 2013 sample. Another antecedent, past creative experience, did not directly contribute to 
pre- and post-test self-assessment of creative ability in the both samples.  
Scholars argue that past experience or past creative experience are important antecedents 
of creativity (Amabile & Gryskiewicz, 1987; Gino et al., 2010; Schaefer & Anastasi, 1968). 
However, in these studies, creativity was not measured by self-assessment of creative 
ability/divergent thinking but other assessments, such as expert assessment of creative product 
(Taylor & Greve, 2006) or creative products output, such as new patents (Audia & Gancalo, 
2007). The discrepancy between the results in extant research and the current study might be due 
to the different measurement of past creative experience and creativity.  
Furthermore, Vygotsky’s cultural-historical theory suggests that learning involves 
constructing and transforming knowledge from one’s personal experience (Moran & John-
Steiner, 2003). Before the training, according to the results, there was no connection between 
past creative experience and self-rated creativity/divergent thinking. After the training, 
participants still did not demonstrate connection between past creative experience and self-rated 
creativity/divergent thinking. This could be due to the fact that the training did not focus on how 
to transfer past creative experiences into developing original solutions and coming up with 
multiple new ideas. In fact, some participants commented that before the course they believed 
they were creative but they learned that there was much more to creativity that just doing crafts.  
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Finally, whether past creative experience is really related to self-assessment of creative 
ability/divergent thinking is questionable. A study referred to past creative experience as creative 
achievement (Furnham et al., 2011) and reported twice, based on two study designs, that past 
creative experience was not related to self-rated creativity and divergent thinking, which was 
confirmed by the present study in both samples. In the current study, self-assessed creative 
ability scale measured how good participants are at coming up with ideas, following up on ideas, 
going beyond the first idea, etc. Divergent thinking measured by TTCT assessed participant 
ability to generate multiple original ideas over a limited period of time. Generating novel ideas 
might have little to do with playing musical instruments, starring in a play, or doing crafts. The 
results confirm that creativity is a very multifaceted phenomenon and one aspect of creativity 
(e.g., doing crafts or playing music) does not necessarily guarantee an ability to come up with 
multiple original and useful ideas to a problem on hand.  
5.2.4 Creativity and training 
5.2.4.1 Training effects based on participant evaluation  
In both samples, a positive correlation between participant evaluation of training 
effectiveness and the change in self-assessment of creativity after the training was found. It 
indicates that participants who had demonstrated an increased confidence in their own creativity 
after the training rated the training as more effective. However, participant evaluation of training 
effectiveness was not related to the change in divergent thinking after the training. In the present 
study, divergent thinking was measured by the Torrance test, which was then scored by 
professionals from the Scholastic Testing Services publishing the test (TTCT, 2014). The current 
study result contradicts Marsh’s (2007) finding that participant evaluation of training 
effectiveness was positively correlated with final test scores.   
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5.2.4.2 Training effect on creativity  
In the 2012 sample, participants demonstrated an increase in divergent thinking, self-
assessment of creative ability, and attitude toward risk-taking after the training. However, in the 
2013 sample, only self-assessment of creative ability had increased after the training. The results 
indicated that training was very effective in increasing student self-assessment of creative ability 
in both samples. After training, participants had more confidence in their own creativity. 
Training was also effective for participant attitudes toward risk-taking and divergent thinking in 
the 2012 sample but not 2013 sample. In the 2012 sample, students were more open to take risks 
with their ideas after the training than before. They also demonstrated higher divergent thinking 
after completing the course than at the beginning of the course.  
The inconsistent results between the two samples might be due to the following reasons. 
First, participants in the 2013 sample demonstrated a relatively high divergent thinking and risk-
taking attitude before the training (higher than in the 2012 sample). Thus, it was more difficult to 
further increase them. Second, participants were somewhat different in the two samples. The 
majority of participants (62%) in the 2012 sample were enrolled in apparel program, but the 
majority of participants (66%) in the 2013 sample were from event management program. 
Because apparel major is associated with design, students in the 2012 sample might be more 
receptive to the training and therefore gain more in creativity than event management students. 
Third, the 2012 course had different instructors and number of class assignments than did the 
2013 course. In 2012, the assignments included: 9 quizzes, 24 creative mini-projects, 3 full-scale 
projects, 15 reflecting journaling, and a portfolio. In the 2013, there were 9 quizzes, 12 mini-
projects, 3 full-scale projects, 15 reflecting journaling, field trip, and a final project. Finally, 
extrinsic motivations might be different. Students’ assignments were scored based on actual 
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performance in the 2012 sample but were scored based on completion in the 2013 sample. 
Consequently, 2013 participants might be less motivated to invest time and effort into activities.  
5.2.4.3. Training effects in different samples 
In the 2012 sample, the change in attitude toward risk-taking after the training (delta = 
post-test – pre-test) was significantly higher than in the 2013 sample. The change in divergent 
thinking and self-assessment of creative ability after the training were the same in both samples. 
With respect to self-assessment of creative ability, both samples had close values in the pre- and 
post-test, and both samples indicated a significant increase after the training. However, the 
results were different for divergent thinking. Participants in the 2012 sample had a significant 
increase in divergent thinking after the training, whereas there was no significant change in 
divergent thinking in the 2013 sample. Yet, there was no difference in the change in divergent 
thinking (delta = post-test – pre-test) after the training between the two samples. As mentioned 
before, divergent thinking before the training was substantially higher in the 2013 sample than in 
the 2012 sample, which might explain why the change in divergent thinking indicated an 
increase but an insignificant increase (limitation of the scale).   
5.2.4.4 Training effects on individual participants 
In both samples, pre-test divergent thinking was negatively related to the change in 
divergent thinking after the training (delta = post-test – pre-test). Similarly, pre-test self-
assessment of creativity was negatively related to the change in self-assessment of creativity 
after the training. In addition, pre-test risk-taking was negatively related to the change in risk-
taking after the training. The results suggest that when pre-test divergent thinking was higher, the 
participant had a lower delta of divergent thinking. In other words, participants, who had 
relatively high divergent thinking in the pre-test, tended to increase it less (or even decrease) 
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after the training in comparison with participants, who had relatively low pre-test divergent 
thinking. Similarly, in comparison with students who had relatively low scores, participants with 
relatively high pre-test self-assessment of creativity (pre-test risk-taking) tended to have lower 
post-test self-assessment of creativity (post-test risk-taking). These results supported the effect of 
regression to the mean: very high (very low) values in the pre-test divergent thinking (self-
assessment of creativity and risk-taking) tended to decrease (increase) in the post-test. These 
findings explained why some participants demonstrated a decrease in creativity after the training, 
when the whole group’s creativity increased (Karpova et al., 2011).  
5.3 Conclusions and Implications 
5.3.1 Relationships among different types of creativity assessments 
The first objective of this study was to examine relationships among different types of 
creativity assessments. The results suggest there is no relationship between divergent thinking 
measured by Torrance Test of Creative Thinking (TTCT) and self-assessment of creativity. In 
other words, participants’ ability to generate multiple and different ideas over a short period of 
time (TTCT scored by trained professionals) was not related to their self-perceived ability to 
generate multiple and original ideas. The finding indicates that the assessment of creativity using 
TTCT represents and measures a different attribute than a person’s belief about his/her own 
creative ability. This implies that even if one believes in his/her own creative abilities, they are 
not necessarily capable (or willing) to deliver a creative output. This finding contradicts a 
popular belief promoted in many creativity texts (e.g., Michalko, 2006) that one of the most 
important attributes of a creative person is to believe in his/her own creative ability. It also points 
out a discrepancy between self-reported and expert assessment of creativity.  
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Further, divergent thinking measured by TTCT was not correlated with expert assessment 
of creative product. The result indicates that even though a participant can generate new and 
diverse ideas (TTCT), it does not mean that this participant can create original and appropriate 
creative products. It should be noted that in one of the four data sets (pre-test 2012), there was a 
moderate correlation between divergent thinking scored by trained professionals (TTCT) and 
instructors’ assessment of students’ creative projects. Possible reasons for the lack of relationship 
between the two constructs that conceptually are expected to be related to each other were 
presented in section 5.2.2. The findings imply that participant creative thinking measured by 
TTCT is conceptually different from participant ability to develop creative products. To 
corroborate the findings, additional evidence from future studies is needed. 
In addition, expert assessment of student creative products was not correlated with 
student self-assessment of creativity. Similarly, the result implies that even though people may 
believe in their own creative abilities, it does not mean they can produce original ideas and 
translates them into creative products. The finding indicates a discrepancy between self-reported 
and experts’ assessment of creativity. This implies that a person’s self-perception of his/her own 
creativity might not be valid. Trainers and educators should be cautious to use self-assessments 
to evaluate one’s creative abilities. To summarize, there were no relationships among different 
types of creativity assessment: divergent thinking measured by TTCT, self-assessment of 
creativity, and expert assessment of creative products. It can be concluded that the three 
assessments measured different attributes.  
5.3.2 Antecedents and creativity before and after training 
The second objective of this study was to investigate relationships among antecedents 
and creativity before and after creativity training. Both antecedents examined in this study, 
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attitude toward risk-taking and past creative experience, did not contribute to divergent thinking 
measured by TTCT. The participants’ divergent thinking after training was only related to their 
initial divergent thinking before the training. It is unclear what factors contributed to increase 
divergent thinking after the training. Further investigation is needed to identify what factors 
might explain this construct.  
The results suggest that the participants’ tendency of taking risks with their ideas did not 
relate to their ability of generating multiple new ideas, divergent thinking. Figural format of 
TTCT was used to assess divergent thinking. It is possible that some participants were not very 
comfortable with the drawing medium utilized in the test, which had prevented them from 
communicating their ideas clearly, quickly (fluency), and with sufficient details (elaboration). 
They were given 30 minutes to complete three activities in the test, and while some students 
enjoyed the experience, others expressed feeling stressed to deliver multiple original ideas under 
time constraints and pressure to perform. Still others might not be motivated to do their best and 
did not use their full creative potential completing TTCT pre- and post-tests.  
The research findings indicate that diverse artistic and other similar activities (crafts, 
dancing, writing, etc.) do not necessarily contribute to one’s ability to produce divergent and new 
ideas. Even though certain experiences are typically referred to as “creative” (e.g., painting, 
drawing, playing musical instrument, knitting, etc.), participants engaged in these activities were 
not necessarily producing original and creative products but more likely were merely copying 
existing arts and crafts. Therefore, the importance placed on past “creative” activities might be 
overestimated in the previous research as such activities do not necessarily translate into ability 
to develop truly original and useful ideas (a typical definition of creativity measured by self-
assessment of creative ability scale in the current study). When children and teenagers are 
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involved in various activities traditionally labeled as “creative” either in school or as 
extracurricular, it might be important to emphasize experiential, improvisational, and playful 
aspects, in addition to learning basic skills of playing a musical instrument, writing poetry, 
knitting, etc. Similarly, past creative experience was not directly related to self-assessment of 
creative ability. However, the research demonstrated that after the training, past creative 
experience related to risk-taking and, through it, indirectly to self-assessment of creative ability.   
The research results show that participants who were more open to take risks with their 
ideas were more confident about their creativity. Trainers and educators should focus on 
developing positive attitude toward risk-taking if they want to increase student confidence in 
their creative abilities. To do so, students can be encouraged to step outside of their comfort zone 
by engaging in new and/or unusual experiences, or identifying everyday routine patterns and 
trying to break them by doing things differently (Seeling, 2011; Michalko, 2006). 
Risk-taking directly influenced self-assessment of creativity before and after training. At 
the beginning of the training, risk-taking positively contributed to self-assessed creativity. The 
same relationship was found when the constructs were measured at the end of the training. 
However, this research for the first time reported a negative relationship between participants’ 
risk-taking at the beginning of the training and self-assessment of creativity at the end of the 
training. The finding suggests that there might be an upper bound in the positive relationship 
between risk-taking and confidence in creativity. Scholars have suggested an inverted U-shape 
relationship between past creative experience and creativity (Sternberg & Lubart, 1992). The 
current study, for the first time, indicated that risk-taking and creativity might also have the same 
relationship: positive until risk-taking reaches a certain level and then becomes negative. This 
finding has important theoretical and practical implications. Theoretically, it might explain why 
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previous research reported inconsistent results between creativity and risk-taking. Practically, 
trainers and educators should not expect risk-taking to endlessly contribute to increasing self-
confidence of creativity.  
5.3.3 Creativity and Training 
The third research objective was to examine the effect of training on creativity. No 
previous research has tested in a single study how creativity measured by different assessments 
might change as a result of training. The current investigation was the first to report how 
creativity (self-assessed and expert-evaluated) was affected by training in the same samples. 
The findings demonstrate that after the training, participants had viewed themselves more 
creative, generated more diverse and original ideas, and were more comfortable with taking risks 
with their ideas. Previous research reported that training increases creativity, which can be 
measured as divergent thinking (e.g., Karpova, et al., 2011), self-assessment of creativity (e.g., 
Birdi, 2005), and willingness to take risks (e.g., Dewett & Gruys, 2007). However, no research 
had tested all of these factors in one study. This research demonstrated that the same creativity 
training program can increase a participant’s divergent thinking, as well as their perceived 
creativity and risk-taking. This is despite the lack of relationships between the divergent thinking 
and self-assessed constructs, suggesting that they are conceptually different attributes. These 
findings have implications for trainers who want to increase student creativity and risk-taking at 
the same time. It is also useful for educators to train students, such as apparel and event 
management students, to step out of their comfort zone, to generate new ideas, and to increase 
their self-confidence in creativity. For apparel major students, this creative ability is especially 
important because creativity is an essential requirement for designing new products and 
developing new manufacturing, distribution, and retailing processed. It also might be useful for 
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businesses and organizations that want to enhance employees’ creativity to stimulate generation 
of innovative ideas, or for individuals who are interested in advancing their own creative 
potential. 
In this study, training effects on creativity and risk-taking were not consistent between 
the two samples. While higher values were reported for both constructs after the training, only in 
one sample the increase was significant. Small size of both samples might be the reason. At the 
same time, training effectiveness might also depend on sample variations (e.g., original 
creativity, academic major), instructor, the number of activities in the training, and extrinsic 
motivation. It was found that those participants who gained more confidence in creativity as the 
result of the training rated the latter as more effective. However, the participant’s perception of 
training effectiveness was not related to the change in divergent thinking. The findings of this 
research contribute to creativity training curriculum development as it advances our 
understanding of creativity training outcomes. Trainers and educators should consider these 
factors when developing and evaluating effectiveness of creativity training programs.  
This research, for the first time, attempted to answer the question why some participants 
demonstrate a decrease in creativity after training when the overall sample’s creativity increases. 
Celling effects, which means that data cannot be collected at a value higher than the highest 
number of the instrument range, might explain decreased creativity after training. At the same 
time, a statistical phenomenon, regression to the mean, was used to show that students who had 
high creativity scores at the beginning of the training tended to have lower scores in the second 
measurement at the end of the training. This finding contributes to the gap in the literature: the 
reason for a participant’s decreased creativity after training is regression to the mean rather than 
deficiencies in training or student individual performance. To conclude, the training investigated 
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in this study was effective based on (a) the participant’s perspective; (b) comparison of creativity 
constructs in the pre- and post-test, (c) comparison of two samples, and (d) individual 
performance.   
Not all of the findings were significant in the current study, this study provided insights 
about creativity training. This study indicated that divergent thinking, self-perception of 
creativity, and risk-taking with ideas can be increased by training. It means creativity can be 
increased by training. In addition, even though this study did not answer all the questions in the 
contemporary creativity research such as (a) how creativity should be measured and what is the 
most reliable and efficient way to measure creativity, (b) antecedents of creativity, it provided 
valuable insights. There were two samples and the majority measurements were conducted four 
times. Therefore, lack of relationships reported in the study between some research constructs is 
likely to be true. For example, there was no relationship between past creative experience and 
creativity as well as no relationship between different measurements of creativity.  
5.4 Limitations 
This study was a pretest-posttest design. Validity of the result is a problem of this type of 
pretest-posttest design (Bell, 2010). For example, the process of the pre-test may influence the 
result of the post-test. Participants may do better in the post-test only because they had a pre-test.  
This study had a limited paired sample data due (a) not very high course enrollment, and 
(b) difficulty of conducting repeated measures. Because of the limited sample size, it was not 
possible to examine more than two creativity antecedents in the research models. In addition, the 
relatively small size of both samples resulted into a number of tested relationships being 
marginally significant, or close to being marginally significant.  
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Both samples in the study consisted of predominantly female students, whose ages 
ranged from 18 to 23 years, White or Caucasian, and majoring in apparel and event management. 
The results may not apply to male, older age groups or other majors, such as science, for 
example. The imbalance in gender was due to the nature of the academic majors: apparel and 
event management are female-dominated majors.  
Another limitation involves the variations between the training in the two research 
samples. Specifically, different instructors taught the creative thinking course in each of the two 
samples. The number of learning activities and grading approach were also different. Finally, 
past creative experience scale consisted of nine items in the 2012 sample but was expanded to 34 
items in the 2013 sample. As a result, it was impossible to determine which factors might have 
contributed to the reported differences between the two samples.  
The present study showed significant relationships between self-reported data. However, 
self-reported data did not relate to expert- or instructor-evaluated data. It indicates a discrepancy 
between self-reported creative characteristics and expert-evaluated creative characteristics. In 
addition, it raises a question about validity of these three measurements. Self-reported data has 
been questioned many times about its limitations, such as social desirability of participant 
responses, or simply respondent over- or underestimation of answers (Razavi, 2001). Expert 
evaluated data were evaluated by people, so the evaluations might also be subjective. Although 
the three instructors in this study were trained and had an acceptable inter-rater reliability, the 
rating of student creative products was still subjective. In addition, the expert evaluation of 
students’ creative products was done several times throughout the semester but lack repeated 
measures data to compare participant performance at the beginning and at the end of the course. 
Similarly, expert assessment of TTCT tests is performed by one individual. Different 
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experts/raters might have performed the scoring of the four data sets, which could also be a 
source for discrepancy between the two samples’ results.  
The current study did not have a control group in both samples. Therefore, it is 
impossible to know how much variance of increased creativity came from the regression to the 
mean effect. When regression to the mean exists, it also means that participants who have a 
relatively low score tend to demonstrate a higher score on the second test, even without any 
training (Barnett, Van der Pols, & Dobson, 2005). If there was a control group, the real training 
effect on creativity would be equal to the change of creativity in the experiment group (the 
training effect + the effect of regression to the mean) subtract the change of creativity of the 
control group (the effect of regression to the mean).   
5.4 Suggestions for Future Research 
This research pointed out a discrepancy between self-reported and expert-assessed 
creativity. Scholars and educators should cautiously use self-assessment scales to measure 
creativity as well as creativity training effectiveness. Further, the research results raised a 
question about the Torrance Test of Creative Thinking (TTCT): whether the inter-rater reliability 
of the trained professionals from Scholastic Testing Service is adequate. Future study should 
further investigate this issue. In addition, whether TTCT really measures creativity is 
questionable. TTCT measures fluency, originality, elaboration, abstractness of titles, resistance 
to premature closure, and thirteen creative strengths, such as emotional expressiveness, 
storytelling articulateness, unusual visualization, etc. (Torrance, 2008a; Torrance, 2008b). The 
above aspects of TTCT were related to one concept of creativity, novelty, but they did not relate 
to the other concept, appropriateness, or usefulness. However, novelty and appropriateness are 
the two essential qualities of creativity (Sternberg & Lubart, 1999). The ability to generate a lot 
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of ideas that are not useful is not creativity. Future developments of creativity assessment should 
not only consider originality, but also usefulness. It is critical to continue research contributing to 
developing a valid and reliable measurement of creativity, which might consists of several sub-
scales to address multi-dimensionality of the construct.  Such measurement will greatly 
contribute to creativity research as well as creativity education on various levels, and, ultimately, 
to more creative organizations and societies. 
This study indicates that a training using the same structure, strategy, and framework 
might not deliver consistent results in terms of improving participant creativity. Further 
investigation is needed to understand how various factors might affect creativity training 
effectiveness. Specifically, scholars might examine how participants’ characteristics, instructor 
teaching style, intrinsic and extrinsic motivations, among others, might influence effectiveness of 
a creativity training program. 
In this study, the investigated antecedents, past creative experience and attitude toward 
risk-taking, did not contribute to divergent thinking measured by TTCT. It is important to further 
examine what factors can explain the construct. This will not only contribute to the knowledge 
how it might be improved through training but also help conceptually understand what exactly 
the TTCT test measures.  
The present study focused on a person-centered approach to investigate creativity. Thus, 
influence of environmental factors was beyond the scope of this research. Environmental 
characteristics are cited as very important factors that influence individual as well as group 
creativity (Seeling, 2011). Future studies should examine environmental and individual 
characteristics that may influence creativity training. For example, a supportive environment 
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(Cropley, 2000) or the one where people have diverse backgrounds (Seeling, 2011) can result in 
an increased creative output.  
To address the regression to the mean effects, it is important to have a control group 
when using repeated measures as an evaluation method of training program effectiveness. The 
real training effects will be equal to the experiment group’s training effects subtracted by the 
control groups’ regression to the mean effect. This will help to distinguish between real the effect 
of training on creativity vs. regression to the mean effect due to repeated measures. 
The present study demonstrated that training helped participants increase creativity and 
attitude toward risk-taking. However, no study has showed how the ability to generate original 
ideas is related to real life achievements and whether training effect is long-lasting. Therefore, a 
longitudinal study of creativity training effectiveness and a study about creativity and real life 
achievements should be considered. In addition, the present study did not investigate which 
specific activities contributed to increased creativity and risk-taking. Future studies may 
investigate how different types of training activities change divergent thinking, self-confidence 
of creativity, and risk-taking. This might help develop specific strategies to enhance different 
aspects of creativity. Future research might include a larger sample size and more male 
participants as well as diverse majors and age groups in the training program.  
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APPENDIX C. INFORMED CONSENT DOCUMENT 
 
Title of Study:  Assessment of student creative thinking processes in AESHM 222X course 
Investigators: Elena Karpova and Sara Marcketti 
 
This is a research study.  The purpose of this research is a better understanding of creative thinking processes and 
how creative thinking can be increased in a classroom setting. Please take your time in deciding if you would like to 
participate. You are encouraged to ask questions about the study at any time.  
If you agree to participate in this study, your course-related materials will be collected throughout the semester and 
analyzed. The materials will include results of the creative thinking test that you will complete at the beginning and 
at the end of the course, your weekly reflections, some assignments, projects and grades. In addition, you will be 
asked to complete a short demographic questionnaire.  
 
You can withdraw from the study at any time. There are no foreseeable risks from participating in this study. You 
will not be compensated for participating in this study. However, it is expected that this research will advance our 
understanding of how one’s creative thinking can be improved. The results might be useful for educators as well as 
businesses and organizations for driving innovations. 
 
Your participation in this study is completely voluntary and you have the right to refuse to participate or leave the 
study at any time without any penalty or prejudges. Prior to the data analyses, all identifiable information (e.g., 
student name, student ID) will be removed for confidentiality purposes. Each student will be assigned a number and 
all data associated with an individual student will be coded with the same number for the purpose of analyses. It will 
not be possible to track data points back to a student. All the data will be protected by a file password.  
 
For further information about the study please contact Elena Karpova, (515) 294-9266, karpova@iastate.edu , 1072 
LeBaron, ISU. If you have any questions about the rights of research subjects or research-related injury, please 
contact the IRB Administrator, (515) 294-4566, IRB@iastate.edu, or Director, (515) 294-3115, Office of Research 
Assurances, Iowa State University, Ames, Iowa 50011.  
 
****************************************************************************** 
 
PARTICIPANT SIGNATURE 
 
Your signature indicates that you voluntarily agree to participate in this study, that the study has been explained to 
you, that you have been given the time to read the document and that your questions have been satisfactorily 
answered.  You will receive a copy of the written informed consent prior to your participation in the study.  
 
Participant’s Name (printed)               
    
             
(Participant’s Signature)      (Date)
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APPENDIX D. AESHM222X PRE-TEST QUESTIONNAIRE SPRING 2012 
 
Participant name: _____________________________ 
 
Please answer the following questions using a scale from 1 to 7, with one being the lowest rating and 7 
being the highest rating. Select the answer that BEST describes you AS YOU REALLY ARE.    
 
  Strongly 
disagree 
   Strongly 
agree 
1. I am a creative individual 1 2 3 4 5 6 7 
2.  I am a creative problem-solver 1 2 3 4 5 6 7 
3.  I come up with original solutions to my daily 
problems 
1 2 3 4 5 6 7 
4.  I use my creative abilities when faced with 
challenges 
1 2 3 4 5 6 7 
5.  I am good at coming up with unique ideas 1 2 3 4 5 6 7 
6.  I always consider alternative solutions to a 
problem on hand 
1 2 3 4 5 6 7 
7.  My ideas are different from others’ ideas 1 2 3 4 5 6 7 
8.  I like to consider a problem from different 
perspectives 
1 2 3 4 5 6 7 
9. I like playing with different ideas 1 2 3 4 5 6 7 
10.  I always think of new ways doing things 1 2 3 4 5 6 7 
11. It is easy for me think of many ideas when 
looking for an answer to a question 
1 2 3 4 5 6 7 
12.  I take risks with my ideas 1 2 3 4 5 6 7 
13. I am not afraid of failure 1 2 3 4 5 6 7 
14.  I am comfortable with others critiquing my 
ideas 
1 2 3 4 5 6 7 
15.  I am comfortable taking risk 1 2 3 4 5 6 7 
  
Have you been involved in any of the creative activities listed below and for how long? 
 Activity  Yes No Number 
of years 
Details 
Painting/drawing     
Signing     
Dancing     
Poetry/creative 
writing 
    
Theater / other     
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performances 
Playing a musical 
instrument 
   Number of instruments you can play ____ 
Photography     
Crafts     
Other creative 
activities  
   (please specify) 
 
1. Your Age: ____________ 
 
2. Gender:   Female            Male:   
 
3. What is your ethnicity or ethnic identity? 
a. Asian _____ 
b. Asian American _____ 
c. Black or African American_____ 
d. Hispanic or Latino _____ 
e. Native American: _____ 
f. White or Caucasian _____ 
g. Other: ________________ 
 
4. Major Field of Study: _________________________________________ 
 
5. Your Academic Classification:  Freshman       Sophomore       Junior       Senior       Other   
 
6. Have you taken any creativity related courses or workshops? Yes_____ No _____ 
 
7. Do you speak a language other than English?          Yes           No   
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Primary:  __________________________           Other:  __________________________ 
 
8. How many times have you been outside the US?    
 
Never        1 time        2-3 times        More than 3 times     
  
9. If you have been outside of the US, please list the countries you have visited____________ 
 
__________________________________________________________________________ 
 
 
10. Cumulative GPA: ______          Major GPA: ______         SAT score: _______       
 
 
 THANK YOU VERY MUCH FOR COMPLETING THIS QUESTIONNAIRE  
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APPENDIX E. AESHM222X POST-TEST QUESTIONNAIRE SPRING 2012 
 
 
Participant name: _____________________________ 
 
Please answer the following questions using a scale from 1 to 7, with one being the lowest rating and 7 
being the highest rating. Select the answer that BEST describes you AS YOU REALLY ARE.    
 
  Strongly 
disagree 
   Strongly 
agree 
1. I am a creative individual 1 2 3 4 5 6 7 
2.  I am a creative problem-solver 1 2 3 4 5 6 7 
3.  I come up with original solutions to my daily 
problems 
1 2 3 4 5 6 7 
4.  I use my creative abilities when faced with 
challenges 
1 2 3 4 5 6 7 
5.  I am good at coming up with unique ideas 1 2 3 4 5 6 7 
6.  I always consider alternative solutions to a 
problem on hand 
1 2 3 4 5 6 7 
7.  My ideas are different from others’ ideas 1 2 3 4 5 6 7 
8.  I like to consider a problem from different 
perspectives 
1 2 3 4 5 6 7 
9. I like playing with different ideas 1 2 3 4 5 6 7 
10.  I always think of new ways doing things 1 2 3 4 5 6 7 
11. It is easy for me think of many ideas when 
looking for an answer to a question 
1 2 3 4 5 6 7 
12.  I take risks with my ideas 1 2 3 4 5 6 7 
13. I am not afraid of failure 1 2 3 4 5 6 7 
14.  I am comfortable with others critiquing my 
ideas 
1 2 3 4 5 6 7 
15.  I am comfortable taking risk 1 2 3 4 5 6 7 
 
 
Please answer the following questions using a scale from 1 to 7, with a “1” being the lowest rating and a “7” 
being the highest rating. Select the answer that BEST describes you AS YOU REALLY ARE.    
 
After completing AESHM 222 course,  
 Strongly 
disagree 
   Strongly 
agree 
1. it is much easier for me to think of 
many different ideas 
1 2 3 4 5 6 7 
2.  I am definitely a better creative 
problem-solver 
1 2 3 4 5 6 7 
3.  it is easier for me to deal challenges of 
my everyday life 
1 2 3 4 5 6 7 
4.  I can think of more unique ideas 1 2 3 4 5 6 7 
5.  I always look for alternative solutions to 1 2 3 4 5 6 7 
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a problem 
 6.  
 
I come up with ideas that are different 
from other people’s idea 
 
 
1 2 3 4 5 6 7 
 Strongly 
disagree 
   Strongly 
agree 
7.  I always go beyond one idea or first 
solution to a problem 
1 2 3 4 5 6 7 
8.  I always consider a problem from 
different perspectives 
1 2 3 4 5 6 7 
9.  I always think of new ways to do things 1 2 3 4 5 6 7 
10.  I am more comfortable taking risks with 
my ideas 
1 2 3 4 5 6 7 
11.  
 
 I am getter prepared to failure 
 
1 2 3 4 5 6 7 
12.  I am more comfortable with others 
critiquing my ideas 
1 2 3 4 5 6 7 
13.   I am comfortable taking risks in a public 
setting 
1 2 3 4 5 6 7 
14.  
 
I can come up with original solutions 
 to my daily problems 
1 2 3 4 5 6 7 
15.  I am definitely a more creative person 1 2 3 4 5 6 7 
 16.  I am not afraid to communicate my new 
ideas 
1 2 3 4 5 6 7 
 
 
 
 THANK YOU VERY MUCH FOR COMPLETING THIS QUESTIONNAIRE  
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APPENDIX F. AESHM222X PRE-TEST QUESTIONNAIRE SPRING 2013 
Participant name: _____________________________ 
You have just completed the Torrance Test of Creative Thinking. With “1” being a minimal effort and  
“7” – a maximum effort, please honestly indicate:  
- how much effort you invested in completing the test’s tasks (circle one number):                 
        1  –  2  –  3  –  4  –  5  –  6  –  7  
- how much you enjoyed the activity (circle one number):  1  –  2  –  3  –  4  –  5  –  6  –  7 
-    
Please answer the following questions using a scale from 1 to 7, with a “1” being the lowest rating and a 
“7” being the highest rating. Select the answer that BEST describes you AS YOU REALLY ARE.    
 
  Strongly 
disagree 
   Strongly 
agree 
1. I am a creative individual. 1 2 3 4 5 6 7 
2.  I am a creative problem-solver. 1 2 3 4 5 6 7 
3.  I use my creative abilities when faced with 
challenges. 
1 2 3 4 5 6 7 
4.  I take risks with my ideas. 1 2 3 4 5 6 7 
5.  I am not afraid of failure. 1 2 3 4 5 6 7 
6.  I am comfortable with others critiquing my 
ideas. 
1 2 3 4 5 6 7 
7.  I am comfortable taking risk. 1 2 3 4 5 6 7 
8.  I always think of new ways to do things. 1 2 3 4 5 6 7 
9. It is easy for me think of many ideas when 
looking for an answer to a question. 
1 2 3 4 5 6 7 
10.  I rarely can think of more than one idea when 
solving a problem. 
1 2 3 4 5 6 7 
11. I usually can come up with a lot of useful ideas. 1 2 3 4 5 6 7 
12.  I enjoy trying many different things to make 
something work. 
1 2 3 4 5 6 7 
13.  I come up with original solutions to my daily 
problems. 
1 2 3 4 5 6 7 
14.  I am good at coming up with unique ideas. 1 2 3 4 5 6 7 
15. My ideas are different from others’ ideas. 1 2 3 4 5 6 7 
16.  Any time I think of an idea, someone already 
has suggested it. 
1 2 3 4 5 6 7 
17.  I tend to do things that are unusual for most 
people. 
1 2 3 4 5 6 7 
18.  I always stand out in a crowd. 1 2 3 4 5 6 7 
19.  I have a great imagination. 1 2 3 4 5 6 7 
20.  I consider all minor details when working on a 
problem. 
1 2 3 4 5 6 7 
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21.  I am good at elaborating on an idea I have.  1 2 3 4 5 6 7 
22.  I always build on my original idea to make it 
more interesting. 
1 2 3 4 5 6 7 
23. When dealing with a problem, I can easily see 
its essence. 
1 2 3 4 5 6 7 
24.  I always know most important points of my 
ideas. 
1 2 3 4 5 6 7 
  Strongly 
disagree 
   Strongly 
agree 
25. It is easy for me to communicate the essence of 
my ideas to others. 
1 2 3 4 5 6 7 
26.  I like using metaphors to explain my ideas. 1 2 3 4 5 6 7 
27. I always consider alternative solutions to a 
problem on hand. 
1 2 3 4 5 6 7 
28.  I am never satisfied with my first idea. 1 2 3 4 5 6 7 
29. I always consider many alternatives before 
jumping to a conclusion. 
1 2 3 4 5 6 7 
30.  First ideas are always the best. 1 2 3 4 5 6 7 
31. I usually go with the first idea that comes to 
mind. 
1 2 3 4 5 6 7 
32.  I tend to jump to a solution for a problem right 
away. 
1 2 3 4 5 6 7 
33. I like to consider a problem from different 
perspectives. 
1 2 3 4 5 6 7 
 
In comparison to an average week, what is your stress level this week (0 being the lowest and 10 being 
the highest)? Circle one number:  0  –  1  –  2   –  3   –  4   –  5   –  6   –  7  –  8   –  9   –  10  
 
Please answer as truthfully as you can by placing a cross (X) in the box next to the activities you have 
been actively involved in. In the past 12 months have you…     
                                    
1 Written a short story   
2 Written a novel   
3 Organized an event, show, performance or activity   
4 Produced a TV/Play script   
5 Designed and produced a textile product (e.g. made an item of clothing or household object)   
6 Redesigned and redecorated a bedroom, kitchen, personal space, etc.   
7 Invented and made a product that can be used   
8 Drawn a cartoon   
9 Started a club, association or group   
10 Produced a picture, i.e. NOT a doodle (using paint, pencils, charcoal, acrylic, etc.)   
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11 Had an article published   
12 Formed a sculpture using any suitable materials   
13 Recognized where an accepted scientific theory/approach does not explain what it purports to   
14 Produced your own food recipes   
15 Produced a short film   
16 Produced your own website   
17 Produced a theory to explain a phenomenon   
18 Invented a game or other form of entertainment   
19 Selected to lead/manage others   
20 Made someone a present   
21 Composed a poem   
22 
Adapted an item and used it in a way that it was not designed to be, in what you consider to 
be an ingenious way 
  
23 Published research   
24 Choreographed a dance   
25 Designed and planted a garden   
26 Produced a portfolio of photographs (NOT photographs of a holiday, party, etc.,)   
27 Acted in a dramatic production   
28 Delivered a speech   
29 Mentored/Coached someone else to improve their performance   
30 Devised an experiment to help understand something   
31 Made up a joke   
32 
Been made a leader/captain of a team/group (e.g. Debating society chairperson, Captain of a 
sport team, etc.) 
  
33 Composed a piece of music   
34 Made a collage   
 
Demographics: 
 
11. Your Age: ____________ 
 
12. Gender:   Female            Male:   
 
13. What is your ethnicity or ethnic identity? 
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h. Asian _____ 
i. Asian American _____ 
j. Black or African American_____ 
k. Hispanic or Latino _____ 
l. Native American: _____ 
m. White or Caucasian _____ 
n. Other: ________________ 
 
14. Major Field of Study: _________________________________________ 
15. Your Academic Classification:  Freshman       Sophomore       Junior       Senior       Other   
16. Have you taken any creativity related courses or workshops? Yes_____ No ____  
 
17. Cumulative GPA: ______          Major GPA: ______         SAT score: _______      
 
 THANK YOU VERY MUCH FOR COMPLETING THIS QUESTIONNAIRE 
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APPENDIX G. AESHM222X POST-TEST -QUESTIONNAIRE SPRING 2013 
 
Participant name: _____________________________ 
 
You have just completed the Torrance Test of Creative Thinking. With a “1” being the lowest rating and   
a “7” – the highest rating, please honestly indicate: 
- how much effort you invested in completing the test’s tasks (circle one number):   
1  –  2  –  3  –  4  –  5  –  6  –  7 
- how much you enjoyed the activity(circle one number):  1  –  2  –  3  –  4  –  5  –  6  –  7 
 
Please answer the following questions using a scale from 1 to 7, with a “1” being the lowest rating and a 
“7” being the highest rating. Select the answer that BEST describes you AS YOU REALLY ARE.    
  Strongly 
disagree 
   Strongly 
agree 
1. I am a creative individual. 1 2 3 4 5 6 7 
2.  I am a creative problem-solver. 1 2 3 4 5 6 7 
3.  I use my creative abilities when faced with 
challenges. 
1 2 3 4 5 6 7 
4.  I take risks with my ideas. 1 2 3 4 5 6 7 
5.  I am not afraid of failure. 1 2 3 4 5 6 7 
6.  I am comfortable with others critiquing my 
ideas. 
1 2 3 4 5 6 7 
7.  I am comfortable taking risk. 1 2 3 4 5 6 7 
8.  I always think of new ways to do things. 1 2 3 4 5 6 7 
9. It is easy for me think of many ideas when 
looking for an answer to a question. 
1 2 3 4 5 6 7 
10.  I rarely can think of more than one idea when 
solving a problem. 
1 2 3 4 5 6 7 
11. I usually can come up with a lot of useful ideas. 1 2 3 4 5 6 7 
12.  I enjoy trying many different things to make 
something work. 
1 2 3 4 5 6 7 
13.  I come up with original solutions to my daily 
problems. 
1 2 3 4 5 6 7 
14.  I am good at coming up with unique ideas. 1 2 3 4 5 6 7 
15. My ideas are different from others’ ideas. 1 2 3 4 5 6 7 
16.  Any time I think of an idea, someone already 
has suggested it. 
1 2 3 4 5 6 7 
17.  I tend to do things that are unusual for most 
people. 
1 2 3 4 5 6 7 
18.  I always stand out in a crowd. 1 2 3 4 5 6 7 
19.  I have a great imagination. 1 2 3 4 5 6 7 
20.  I consider all minor details when working on a 
problem. 
1 2 3 4 5 6 7 
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21.  I am good at elaborating on an idea I have.  1 2 3 4 5 6 7 
22.  I always build on my original idea to make it 
more interesting. 
1 2 3 4 5 6 7 
23. When dealing with a problem, I can easily see 
its essence. 
1 2 3 4 5 6 7 
24.  I always know most important points of my 
ideas. 
 
1 2 3 4 5 6 7 
  Strongly 
disagree 
   Strongly 
agree 
25. It is easy for me to communicate the essence of 
my ideas to others. 
1 2 3 4 5 6 7 
26.  I like using metaphors to explain my ideas. 1 2 3 4 5 6 7 
27. I always consider alternative solutions to a 
problem on hand. 
1 2 3 4 5 6 7 
28.  I am never satisfied with my first idea. 1 2 3 4 5 6 7 
29. I always consider many alternatives before 
jumping to a conclusion. 
1 2 3 4 5 6 7 
30.  First ideas are always the best. 1 2 3 4 5 6 7 
31. I usually go with the first idea that comes to 
mind. 
1 2 3 4 5 6 7 
32.  I tend to jump to a solution for a problem right 
away. 
1 2 3 4 5 6 7 
33. I like to consider a problem from different 
perspectives. 
1 2 3 4 5 6 7 
 
In comparison to an average week, what is your stress level this week (0 being the lowest and 10 
being the highest)? Circle one number:  0  –  1  –  2   –  3   –  4   –  5   –  6   –  7  –  8   –  9   –  10  
 
Please answer the following questions using a scale from 1 to 7, with a “1” being the lowest 
rating and a “7” being the highest rating. Select the answer that BEST describes you AS YOU 
REALLY ARE.    
 
After completing AESHM 222 course,  
  Strongly 
disagree 
   Strongly 
agree 
1. It is much easier for me to think of many 
different ideas than it was before taking the 
course 
1 2 3 4 5 6 7 
2. I am definitely a better creative problem-solver 
than I was before taking the course 
1 2 3 4 5 6 7 
3. It is easier for me to deal with challenges of my 
everyday life than before the course 
1 2 3 4 5 6 7 
4. I can think of more unique ideas 1 2 3 4 5 6 7 
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5. I always look for alternative solutions to a 
problem 
1 2 3 4 5 6 7 
6. I come up with ideas that are different from 
other people’s idea 
1 2 3 4 5 6 7 
7. I always go beyond one idea or first solution to 
a problem 
1 2 3 4 5 6 7 
8. I always consider a problem from different 
perspectives 
1 2 3 4 5 6 7 
9. I always think of new ways to do things 1 2 3 4 5 6 7 
10. I am more comfortable taking risks with my 
ideas than before the course 
1 2 3 4 5 6 7 
11. I am better prepared to failure than before the 
course 
1 2 3 4 5 6 7 
 
  Strongly 
disagree 
   Strongly 
agree 
12. I am more comfortable with others critiquing 
my ideas than I was before the course 
1 2 3 4 5 6 7 
13.  I am more comfortable taking risks in a public 
setting than before the course 
1 2 3 4 5 6 7 
14. I can come up with original solutions to my 
daily problems 
1 2 3 4 5 6 7 
15. I am definitely a more creative person than I 
was before the course 
1 2 3 4 5 6 7 
16. I am not afraid to communicate my new ideas 1 2 3 4 5 6 7 
 
 
When reflecting on your semester in AESHM 222,please honestly indicate (“1” being the lowest rating 
and “7” – the highest rating):  
- overall, how much effort you put in the coursework (circle one number):   1  –  2  –  3  –  4  –  5  –  6  –  7 
 
- how much you enjoyed the course (circle one number):1  –  2  –  3  –  4  –  5  –  6  –  7 
Any comments you can provide about the course or your performance in it will be very helpful: 
 
 THANK YOU VERY MUCH FOR COMPLETING THIS QUESTIONNAIRE  
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APPENDIX H. EXPERT ASSESSMENT OF CREATIVE ABILITY 
 
 
 Not creative                                                                             Very 
 at all                                                                                    creative 
How creative this project is?     1 2 3 4 5 6 7 
 
Note: A creative project is required to be both novel and appropriate.   
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APPENDIX I. TORRANCE TESTS OF CREATIVE THINKING POST-TEST, Form A 
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Note: This is not a full version of Torrance Tests of Creative Thinking pre-test. 
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APPENDIX J.  TORRANCE TESTS OF CREATIVE THINKING POST-TEST, Form B 
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Note: This is not a full version of Torrance Tests of Creative Thinking post-test. 
